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PREFACE. 



THE Sanitary Engineer, while devoted to Engineering, Archi- 
tecture, Construction, and Sanitation, has always made a special 
feature of its departments of Steam and Hot-Water Heating, in which a 
great variety of questions has been answered and descriptions of the 
work in various buildings have been given. The favor with which a 
recent publication from this office, entitled "Plumbing and House- 
Drainage Problems," has been received suggested the publication of 
*' Steam-Heating Problems," which, though dealing with another 
branch of industry, is similar in character. It consists of a selection 
from the pages of The Sanitary Engineer of questions and answers, 
besides comments on various problems met with in the designing and 
construction of steam-heating apparatus, and descriptions of steam- 
heating work in notable buildings. 

It is hoped that this book will prove useful to those who design, 
construct, and have the charge of steam-heating apparatus. 
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Q. Will you please reply to the following inquiry? It is a question 
of steam- heating. The boiler is a tubular boiler. My man blew the 
boiler off with ten pounds of steam on. Would it be better to fiU it 
with water again during the summer season, or not ? 

ji. It is reasonable to presume thai when your man blew the boiler 
off with a pressure of ten pounds of steam in it the walls and furnace 
were still quite hot. This is not considered good practice, as the heat of 
the fire-bricks, etc., is sufficient to heat and expand the under side of the 
shell of the boiler, when there is no water in it, to an extent that is con- 
sidered detrimental to the boiler-plates. To avoid this possibility when 
there is more than one boiler, the steam-pressure from one of them may 
be let into any of the others that has been without fire for several hours, 
and the water and scum, etc., ejected in that way. 

In the case of a single boiler, when it is going to be put out of com- 
mission, fill it to " /Aree cocks " and blow down to ^^ one eock" repeatedly, 
and until you think, from a previous knowledge of the condition of 
your boiler, that it is clean, or that you have removed all that can be 
removed in this manner. Then let the fires out and next day run off 
the water by gravity, when the boiler should be opened and the remain- 
ing matter removed as thoroughly as possible. A very good way, then, 
is to nearly fill the holler with water, after which a few gallons ^t crude 
oil may be put in, and the boiler entirely filled with water. Then draw 
off all the water slowly from the boiler, and the oil will be brought in 
contact with every portion of the inside of the boiler. 

Previous to starting up again in the fall of the year, fill up the 
boiler and wash it out, and should any scales be loosened in the mean 
time, remove them. 
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The above method is better than filling with water, but filling with 
water is belter than taking out the handhole and manhole plates and 
allowing air to pass through a damp boiler. 

Some open their boilers and dry them out thoroughly with heat, 
and try to preserve them dry for the summer, but the boiler is usually 
cold enough (o condense moisture from the atmosphere, and rust. 
Again, if the boiler is kept perfectly dry and closed, the scale will not 
loosen from the tubes, if any is present. 
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Q. Part of " Rule 40 " of the General Rules and Regulations of 
the Supervising Inspectors for Steam- Vessels reads : " In applying the 
hydrostatic lest to boilers with a steam -chimney, the test-gauge should 
be applied to the water-line of such boilers." 

What we desire to know is, why the gauge would not be jusi 
as well screwed into the head of the steam-chimney or dome as ; 
water-line ? What real difierence can it make ? 

A. The object of the provision of the rule above stated is, to pro- 
vide that the boiler will be subjected at all its parts to as near as possible 
the pressure required by law. When a boiler is just filled with water 
there is a pressure at its bottom of one pound for every twenty-seven 
inches of the height the boiler may be, and no pressure at its top. If, 
then, a boiler is twenty-two and one-half feet from the water bottom to 
the top of the steam-chimney — not an unusual thing in marine boilers — 
there will be a pressure of ten pounds per square inch on a gauge at 
the bottom of the boiler before the pump is at ail applied. If thereafter^ 
the pressure is applied, and this gauge registers forty pounds, thete 
but a pressure of thirty pounds at the top of the dome. On the otb 
hand, if the gauge were attached to the highest point, and fixed at that^ 
level, there would be actually fifty pounds per square inch at the bottom. 
For this reason the water-line is taken as the best position for the 
gauge. 



It is not absolutely necessary that a hole should be made in the 
boiler at this position, but the gauge must occupy that level, and the 
gauge-pipe be full of water, that the head of water within it may act 
with or against the spring of the gauge, as the case may be. 



DOMES ON BOILERS. 

Q. I HAVE noticed a recent specification for boilers, very minute in 
detail. 

Jfirsi — I cannot see why a single-sheet standard -steel boiler (such 
as is made by the Erie City Iron-Works and others) was not demanded 
in it, in place of one with so many useless seams. 

Second — Why do they call for "domes" on the boilers? In the 
country we do not see the use of cutting a hole in a good strong 
boiler to rivet a piece on. 

I wish you would provoke a general discussion of domes. I 
think a good deal of money is expended annually on these useless relics 
of a bygone theory. 

A. The boilers in question were 66 inches in diameter by 17 feet 9 
inches in length. To make one of these from one sheet of steel would 
require a sheet tS'g'xij'e'. The writer of the specification in question 
says he has yet to hear of the making of a sheet of steel of that size. 
He also informs us that he is of the opinion there is no machinery in 
the country fit to roll such a sheet, and that if there were, boiler-makers 
are not provided with the bending-rollers of sufficient length to make 
it into a cylinder. The largest boiler made by the works you mention, 
that has come to our knowledge, was 60 inches in diameter by 16 feet 
long, and was made of two sheets of steel, as we believe all the boilers 
are that have been made in this manner, and which, of course, necessi- 
tates tu'o longitudinal seams. With these boilers the fibre of the steel — 
and we cannot entirely ignore the fact of there being a fibre in rolled 
' steel — runs with the length of the boiler, and the bending is done in 
the opposite direction, both factors which militate against the strength 
of a cylinder in the direction where it requires the greatest strength. 

The boilers you criticise were made, we are informed, of the best 
grade of American iron in the market. The sheets were long enough to 
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go around in the direction oi tbe length of the tibrc, and there was but 
one longitudinal seam in each course, and therefore one less longitudi- 
nal seam than in the boilers you advocate, and the seam was alternately 
on opposite upper quarters of the boiler. Five sheets or courses were 
used in the length of the boiler, and these had to be joined by seams, 
but as the metal of a cylindrical boiler is loaded but cn^-Aa^ in the 
direction of its length that it is in the direction of its circumference, the. 
factor for safety at circumferential seams (in courses and heads) is, 
much greater than in the longitudinal seara. 

The argument may be made for mild steel that it is homogeneous 
throughout, and that there are no hard spots in it ; but steel from differ- 
ent makers presents such vast differences in quality and degrees ot 
hardness or ductility that some engineers still prefer to use fine brandi: 
of iron to taking any chances with steels, when they cannot designate, 
the makers. 

With regard to the question of domes, there is some difference of' 
Opinion, with the preponderance in favor of having domes or drums. It 
is admitted a dome does not strengthen a boiler, but for heating appa- 
ratus, where large main pipes are used, they are almost indispensable. 
Who can expect to attach a s-inch pipe directly to the shell of a boiler, 
and 15 inches or so above the water-line, and draw steam directly into 
the pipe without producing a wateripoutf There are cases in the writer's 
mind where the water went from boilers so fast from this cause that he 
was in doubt whether it was best to run from the boiler-room or climl), 
on top of the boiler and " throttle her down." * 

Of course, " dry-pipes " and " deflecting sheets," and such contriv- 
ances, will obviate all this to some extent, but what is the use of produc- 
ing a condition for the sake of applying a remedy, when with a dome 
properly put on the remaining strength of the boiler is as great as tbe 
strength of the longitudinal seam ? 
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.s partly closing the main stesm-valvc 



EXPANSION OF WATER IN BOILERS. 

Q. I HAVE a number of horizontal boilers, 48 inches in diameter 
by 16 feet long, tn which the increase in bulk of water is very apparent 
when the boilers are first warmed up. What I desire to know is, should 
I fill a boiler with water at a temperature of say between 40° and 50° 
Fah. to " two cocks," or, in other words, to the second gauge, how may 
I calculate how much higher the water will be, due to expansion alone, 
when steam is up to 69 pounds pressure ? 

A. You have not sent us sufficient data to give anything like an 
accurate reply. In fact, we do not see how we could give a fair 
approximation without a drawing of your boiler-heads, showing the size 
and number of tubes and the positions of the water-gauges. When the 
bulk of water at 40° Fah. is i.ooo, the bulk at 307° (60 pounds of 
steam) will be 1,090. But from this must be taken the quantity of water 
< which has been made into steam to till the steam-space of the boiler; 
and the enlargement of the boiler itself, due to the increased heat, will 
enter into the problem, though not to a very great extent. 



MUZZLES OF MAGAZINES OF HOUSE-HEATING BOILERS. 

Q. Will you inform me if there is anything better than cast-iron 
with which to form the muzzles of magazines for house-heating boilers ? 
I have tried wrought-iron and cast-iron in a base-burning boiler of my 
own design, and neither last more than one winter. 

The cast-iron muzzles spread at the lower end, and pieces fall out 
of them, and the wrought-iron spreads so that it almost turns up at the 
outer edge. Is there any remedy for this ? 

I use strong draught and a bright and small fire, as I imagine this 
is the proper way to burn the coal to obtain the best results in point of 
economy of fuel. 

Any points on this subject that your experience can suggest will be 
thankfully received. 

ji. Cast-iron is presumably the best suited for magazine muzzles, 
but almost anything that projects downward into a hot fire, unless there 
is a water-circulation within it, will bum. The curling outward of a 
wrought-iron and the breaking off of parts of a cast-iron muzzle can 
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be prevented tf you arrange the edge of the muzzle so thai it will be 
made up of a number of prongs set close together, or if slots somewhat 
like saw-cuts arc made in its lower edge for a disunce of two or three 
inches and one and a half or two inches asunder. 

The reason the wrought-iron muzzle turns up is, that the lower 
edge of it is made very hot, while a few inches above it the body of the 
coal in the magazine and the conduction of heat into the body of the 
boiler leaves it comparatively cool. The hot lower edge is expanded 
and lengthened considerably in all directions, and must go outward on 
account of the cylindrical shape. This occurs with every considerable 
change in temperature, and gradually the hot lower end takes a perma- 
nent outward set, by being strained within itself, and presumably beyond 
its limit uf elasticity, from which it cannot entirely recover when it cools. 
Each heating, therefore, is going to spread it larger and larger, until it 
is bell-mouthed. The same process goes on with cast-iron, except that, 
from its nature, it cracks and pieces fall from it before it turns far. 

The slots will relieve this strain on the lower edge, and though it 
becomes equally as hot, the compensation of the prongs as they widen 
into the slots prevents spreading, as each prong is an independent 
piece. This will not prevent the burning of the prongs in a hot fire, 
but they will burn backward slowly. 



PIPE-CONNECTIONS TO BOILERS. 
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At a meeting of the Executive Committee of the Manchester 
Steam Users' Association, held May 30, 1885, Mr. Leavington E.Fletcher, 
Chief Engineer, presented his report, from which it appears that an 
inspector of the association, in making an examination, found that 
the safety-valve would not blow when relieved of weight, although 
there were ten pounds of steam on the boiler. At a pressure of thirty- 
nine pounds it suddenly began to blow violently, and subsequent investi- 
gation developed the fact that three weeks previous a new rubber joint 
had been made under the safety-valve, but that the person in making 
the joint did not cut the centre out of the gasket, and that it did not 
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burst until the pressure mentioneii was attained. He cites another case 
where two men were killed in Liverpool by the bursting of a feed-water 
heater, in consequence of a rubber gasket not being cut out. The water 
was forced into the heater from the pump, and the pipe that was stopped 
was between the heater and the boiler. The pressure was sufficient to 
burst the heater-tank. 

He also refers to a growing practice of using malleable -iron safety- 
valve levers. These levers are nothing but cast-iron made malleable, 
and' may be defective 
through insufficient or 
improper manufac- 
ture, and it is certainly 
not a fit material for 
safety-valve levers. A 
case in point was the 
sudden breaking of 
one of these levers 
tliat looked like 
wrought-iron, delug- 
ing the boiler-room 
with steam and water. 

[In New York 
and the big cities, at 
the present time, nearly all flanges are riveted to the domes ana 
shells of the boilers, and the safety-valves attached by screwed nipples ; 
no soft joint being used inside the safety-valves or stop-valves. This 
prevents the necessity of a gasket between these valves and the boiler, 
and has been brought about through the annoyance of having to renew 
soft joints annually or oftener in hotels, apartments, and office buildings. 

If, instead of using India rubber, with its web of canvas or fibrous 
materials, asbestos cardboard were largely used for packing flanges, the 
dangers cited from the neglect to cut out the rubber would be overcome 
in consequence of the cardboard being softened to a pulp by the mois- 
ture of the steam or water, and at best having little sustaining power, 
being about of the strength of blotting-paper of the same thickness. 
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The method shown in Figure t is that now almost universally 
used in boijers for our large cities and by boiler- makers accustomed 
^^Jft-doing that class of work. — £o.] 

^^P PASSING BOILER.PIPES THROUGH WALLS. 

i Q. In passing pipes through the brick walls of boilers I am forced 

to make holes much larger than the pipes, otherwise the pipes 

will rest on the bricks, should there be settling or heaving of the walls 

or boilers. Is there any practical method of accomplishing this 

without leaving large 

holes for the passage 

of cold air to the 

boiler or furnace ? 

j4. Presumably the 
best method of accom- 
plishing what you de- 
sire is to turn an arch 
over large pipes where 
they pass through the 
walls, leaving suffi- 
cient clearance — one 
or one and one-half 
inches ; then fasten a 
flange to the pipe with 
a set-screw as shown, 
the flange being large 
enough to cover the 
hole. With small pipes 
an arch is not neces- 
sary. This provides for movements of the pipe in the direction of 
the plane of the wall. 

If the pipes move in and out slightly, caused by expansion, and it 
is desirable to keep tight joints, use a collar on the pipe and a loose 
flange with a spiral spring between them, as shown in the lower part . 
of Figure 2, and the difficulty will be obviated. 
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SUFFOCATION OF WORKMEN IN BOILERS. 
A CORRESPONDENT writes : 
Sir ; I noticed the following in the Locomotive for January, 1885 : 
" Considerable comment has been made in some of the newspapers 

over the death of the engineer at the LaHin & Rand Powder-Works. 

It is asserted that he was overcome by carbonic-acid gas in the boiler ; 

but we do not see how the boiler could become filled with this gas. 

We have entered boilers in about every imaginable condition, and we 

have never found it yet." 

It is rare to find carbonic-acid gas in any considerable quantity in 
boilers ; but should the manhole-plate of a boiler be removed over- 
night, and other boilers in the same boiler-room be fired for any con- 
siderable time, or " banked," with closed dampers, there is a possibility 
of the carbonic acid or carbonic oxide accumulating in the open boiler 
on the well-known principle of the former's precipitation into wells or 
holes ill the ground. But an actual case of carbonic acid in a boiler, 
in which the writer was the principal actor, is as follows ; A hole about 
thirteen inches in diameter had been made through the shell of the 
boiler into the dome. Through this the writer forced himself to the 
waist, with a candle and some tools to remove the " burs " from the 
edges of some small bolt-holes that had been made with a "cape" 
chisel and rounded with a drift-pin. After working a few moments 
the candle began to burn dim, and while looking for something to 
touch the wick with, it went out. This proved sufficient warning to 
one who had a smattering of physics, and he wiggled out of that hole 
in " less than no time." 

The question may now be asked why the man did not " go out " 
as soon as the candle, but probably the reason lay in the fact that 
his nose was near the little holes, and the candle was at the lowest 
point in the dome. Both the man and the candle had vitiated the few 
cubic feet of air in the dram, and his body in the hole prevented the 
diSosion of the noxious gas into a greater body of air. 

Very respectfully yours, B, 
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FEEDING BOILERS. 
Q. Will you favor a novice at steam- fitting with an answer to the 
following problem? There is a manufacturing establishment in this 
town which uses six steam-boilers. These boilers are 27 feet long 
and 4 feet in diameter, and are in two gangs of three boilers each. 
The water, until this spring, was fed into the boilers by means of two 
mud-drums, H H, under the boilers, from a Blake double-acting pump, 
A, which has a water-cyUnder of 6 inches diameter and suction-pipe of 
5 inches. There were 
two branches from the 
pump, one for each 
gang of boilers. The 
heaters, B B, are close 
to the pump and about 
three feet from the 
boilers. The water, 
after leaving the heat- 
ers, went into the mud- 
drums through the 
pipes G', under each 
gang. These mud- 
drums were 14 inches 
in diameter and a6 
feet long, and were 
set at right angles to 
the boilers. They 
were connected to 
each boiler by pipes 
10 inches long and 6 
inches in diameter. 
This arrangement al- 
ways gave good satis- 
faction, so far as the feed was concerned. The mud-drums showed 
signs of age this spring, and the company decided to do away with 
them. They did so. The holes in the bottoms of the boilers were 
closed up, and a bole cut in the back end of each boiler 3 inches in 
diameter. A 2-inch pipe, G, was led from each heater around to the 
back of the boilers, and was then connected with a 3-inch pipe, C, on 
each gang. These 3-inch pipes have tees in them opposite each boiler, 
and a 3-inch pipe, C, from the tees to each boiler. 







This arrangement materially increased the length of pipe. The 
furthest gang has now 60 feet of pipe, without including the heater, 
which has seven z*inch pipes 7^ feet long. 

In pumping up the boilers after repairing, everything worked like 
a charm ; but when steam was got up we could get no water through 
the pipes at all, except by running the pump at such a high rate of 
speed as to threaten the destruction of it in a very short time. 

At first we thought it was the pump. It was taken apart and 
found to be in first-class condition. It had been to the shop this 
spring, bored out, and put in good shape. 

How can you explain what is the matter? The company owns 
three establishments of this kind, situated in different parts of the 
country, and the engineer of one of them has a sort of supervision over 
the whole. It was by his instructions that the change was made, and 
now, when it doesn't work, he condemns the pump, but cannot find 
anything the matter with it. Now (i) what difference would it 
make to have the pipes from the tees in feed-pipe to the boiler 
reduced to two inches ? This would give a 2-inch feed into a 3-inch and 
2-inch to the boilers. (2) What would be the pressure on the pump if 
the feed was put into the mud-drums again ? The boilers carry a 
working pressure of sixty pounds. 

I hope I have made this plain for you to understand what I mean, 
and, in case I have not, I inclose a diagram showing the position of 
boilers, etc., and the change in the pipes. 

A. I. It would do no good to reduce the pipes C. The size of the 
pipes have nothing to do with pressure, except in so far as the resist- 
ance to the flow is increased or decreased with the diameter of the 
pipe. 

z. The pressure on the water-end of the pump is the same per 
square inch as the steam carried on the boiler, plus the weight of a 
column of water equal to the difference of level of the water-line of the 
boiler and the pump ; added to which must be the resistance to the 
flow of the water through the feed-pipes and heaters when you are 
pumping. This resistance is generally an unknown quantity, and 
increases in a ratio about as the square of the velocity of the flow, and 
directly as tbe length of the pipes when they are straight or nicely 
curved, but in a much more rapid ratio in ordinary screwed pipes and 
fittings. 
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In your case, as the pipes are now fitted, the resistance to the flow 
is enormously increased over the old method, and presumably you have 
reached a point where the leakage around the piston and backward 
through the valves is such that only by quick running; can sufficient 
yrater be forced through the pipes. 

You give no data by which we can find the quantity of water used 
per hour ; but assuming each boiler to be 60- horse- power, the quantity 
of water used per hour cannot be short of 14,400 pounds, and probably 
reaches 16,200 pounds per hour. As the pumps for any boilers should 
be capable of adding four times as much water as the boilers can evap- 
orate in a given time, so as to be able to " catch up " should they be 
stopped for a time, and for other obvious reasons, it will in your case 
require a pump capable of adding water to the boilers at the rate of, 
say, 60,000 pounds per hour, or 1,000 pounds per minute, to do which 
the velocity through a 2-inch pipe at the pump will be 1 2 feet per second, 
and the pump will have to run at the rate of izo strokes to the minute, 
if the stroke of the pump is 8 inches, making no allowance for leakage 
under valves, clearance, or loss in any way, which may bring it up to 
150 strokes per minute. 

The forcing- pipes, G, are too small in diameter, as the velocity per 
second through a single one of them will be 6 feet. Two feet per 
second is a fair velocity through a feed-pipe and its valves and bends. 



BOILER-LUG. 

The illustration. Figure 4, represents a horizontal boiler-/uf which 
is separable. 

The shoe a is riveted to the boiler-shell before the tubes are put 
in, so as to admit of having the " point," or driven end, of the rivet on 
the inside of the shell. The bracket d slips into the shoe, forming the 
"lug." 

We are informed that the driving of the rivets upon the inside 
insures tightness, as it admits of the wrought-iron or steel of the boiler 
being drawn and hammered tightly against the casting, whereas if the 



rivets were driven on the outside no drawing could be done with the 



mers, the shaping of the r 



mly being all that, is possible, which 



will generally leave a leakage past the head of the rivet 
between the metals of the plates. 

The object of the arrangement i 



admit of passing a boiler 




through a doorway through which it would not pass if the lugs were 
, made in the ordinary way. 

[■ W. J. Baldwin, in his work on steam-heating, page 67, recommends 

I these boiler-lugs, and points out the objections to the method of rivet- 
ing lugs to a boiler after the tubes are in, o- to bolting them on. 



ISOLATING-VALVES. 

The Mechanical World and Steam- Users' Journal of Decem- 
ber 24, 1884, gives the illustrations Figures 5 and 6, which represent 
a valve to be used in the steam-supply pipes from boilers when two or 
more boilers are to be connected with one system of distribution. 
That journal refers to the pleasure it affords it to bring the important 
point of the isolation of steam-boilers before its readers, says the ques- 
tion to boiler-users is one of the first rank, and remarks in substance ; 

" When two or more boilers are worked together they are con- 
nected in the steam-outlets and become one machine. A branch-pipe 
containing the stop-valve from each boiler enters the main steam-pipe. 
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^^Hwd Wbtn the val\'es are all open there is an equiitbriuro of pressure 
V 1tePV|^)0Ut the whole range, however much or little either of the boilers 
I nwy be fired. Now, conditions arise which can never exist in a single 
boiler. AVhen only one boiler is used the \-arious appli^inces upon it 
can be affected by the water or steam contained therein, and as these 
appliances are made of 
ample size for the 
single boiler no danger 
is incurred. But when 
there is a range of 
boilers connected in 
their steam-ways, then 
any one of these boilers 
may be placed so tbA 
its appliances may 
have to do duty for 
the whole range, and 
therefore prove inade- 
quate. It is customary 
to apply a check-valve 
(or the water-feed, to 
prevent such water, 
after it has entered 
the boiler, from being 
driven back again to 
other boilers, and what 
is wanted is a similar 
check- valve for the 
steam — a valve that 
will permit the exit of 
steam from the boiler, 
but not the inlet. If 
an almost infinitesimal amount 
aboVe that in one of the boilers, that boiler should be automatically and 
certainly shut off. A great number of attempts have, we believe, been 




i 



M^lHk 



made to achieve this result, but none successfully until the arrangement 
brought out some time ago by Messrs. J. Hopkinson & Co., of 
Huddersfield. This appliance and its application we illustrate here- 
with. Figure 5 is a section, and Figure 6 shows the mode of attach- 
ment to boilers. Referring to Figure 5, A is a brass valve closing 
upward ; it is connected to an iron float or plunger submerged in 
mercury contained in the cylinder C. The inlet of steam is from the 
right hand. The iron float is so made that it has a determinate 
amount of buoyancy given to it; the amount usually adopted by the 
makers is one-quarter 



of a pound to the 
square inch. When, 
pres- 




therefore, 

sure of the inlet is 
one-quarter of a 
pound per square inch 
above that in the 
main steam-pipe the 
valve is pressed down- , 
ward, and the steam 
flows out ; if, how- 
ever, the pressure in 
the boiler and main 
pipe is equal, or that 
in the boiler is less 
than that in the pipes, 
the valve floats up 
and is ciosed. If the valve were loose in its spindle it would, in pass- 
ing the steam, strike against its seat violently and continuously, but in 
this invention this action does not take place. It is designed to close 
gently and without the least impact, because while the float moves in 
mercury contained in the vessel C, practically without friction, yet It 
only moves at a comparatively slow rate, because the speed of trans- 
ference of the mercury through the annular space between the float 
and cylinder is limited to a fixed amount. This valve is an admirable 
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addition to a range of boilers that are fitted with low-water safety- 
valves. Should any of the boilers become low in water during the 
night, or from any cause, the check-valve will prevent steam from flow- 
ing in from the other boilers, and the low-water safety-valve will only 
have to discharge the steam from its own boiler, and not from the 
range." 

The claims made for a reliable valve of this kind are : 
" It will completely isolate any one boiler of a series, and, if such 
boUer be empty, will act, without requiring the vigilant watchfulness of 
any one, as a self-acting stop-valve. It will be a protection against a 
leaky stop-valve, or in the case of any one mischievously or unwittingly 
opening the stop-valve when the boiler is off, and when some person 
perhaps is inside cleaning the boiler or otherwise engaged. It will 
obviate the risk to which boiler inspectors have been subjected, and 
entirely relieve them from the constant dread which has haunted them 
in the prosecution of their duties. It will be a protection against loss 
of steam from all the boilers in the case of any one of a set becoming 
leaky or any of the pipes breaking (other than the main pipe), as it 
renders the boilers separate and distinct from the others under such 
conditions, while for all normal and required purposes it is no incon- 
venience whatever, as it permits the steam to flow in the ordinary and 
appropriate channels, as if no steam check-valve had been applied." 

While not wishing to question the enterprise and energy of Messrs. 
J. Hopkinson & Co., we are forced to take exception to the statement 
that "a great number of attempts have been made * • * to achieve 
this result, but none successfully " until this arrangement, for on page 
i-j^oilh^ Sanitary Engineer of January 25, 1883, a valve of this descrip- 
tion was illustrated and described as in successful operation in the plant 
of the New York Steam Company, at " Station B," on Greenwich Street, 
in this city, where we suppose the largest battery of boilers in the 
world is in operation day and night, supplying a large part of the lower 
business portion of New Vork with steam for power and warming pur- 
poses. The full extent of the plant is sixty-four boilers, each of 250- 
horse- power, of the water-tube pattern of Babcock & Wilcox, aggregating 
16,000 horse-power, the greater part of which are in use. This valve, 
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we reproduce — Figure 7 — and we have been informed bylhe engineer-in- 
chief (Mr. Charles E. Emery) that the valves have already proved their 
usefulness and silent working, as in the case of a split header in one of 
the boilers, when no one could approach it until tt had blown off 
through the break, when the valve isolated the single boiler from the 
others, and prevented the escape of the immense accumulation of steam 
in miles of pipe. 

Who the inventor is we do not know, but to Mr. Charles E. Emery, 
M. E. and C. E., Chief Engineer of the New York Steam Company, 
belongs the credit of its first application in the United States. 



THE EFFECT OF OIL IN BOILERS. 

The following article we take from the Locomotive, to sliow the effect 
of at least one quality of oil in boilers, which is generally understood to 
be a mineral oil. About the danger of animal oils in boilers there 
appears to be not the least question, but many do not hesitate to use 
large quantities of cheap mineral oils for boiler-purging, not knowing 
or not considering that many of these cheap oils are little better than a 
residuum of some other manufactured products, and containing many, 
if not all, of the heavy constituents of crude petroleum, and, for all the 
public may know, other substances which have been added in the man- 
ufacture for the purpose of giving " body " to the oils, or to increase 
their efficiency as lubricants. As so many of our readers are interested 
in the use, construction, and maintenance of boilers, we print nearly in 
full: 

"The illustration gives a better idea of the effect produced than 
pages of verbal description possibly could. It is from a photograph, 
and is in no wise exaggerated. 

"The boiler from which the plate shown in the cut was taken 
was a nearly new one. It was made of a well-known brand of mild 
steel, and that it was admirably adapted to the purposes for which it 
was used was proved by its stretching as it did without rupture. The 
dimensions of bulge shown are four feet lengthwise of the boiler, three 
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feet girthwise, and nine inches deep. The metal, originally five- 
sixteenths of an inch thick, drew down to one-eighth of an inch in 
thickness at the lowest point of the ' bag ' without the slightest indi- 
cation of fracture. 

"The circumstances under which the bulge occurred may best be 
described in the words of the inspector who examined the boiler, and 
are as follows : 

■• ' Last Tuesday morning I was called in great haste to the J 

Works. Upon arrival I found one of the boilers badly bulged, and 
with twenty pounds of steam up. 1 could give no explanation until I 
had thoroughly examined the interna! parts of the boiler. I gave 
directions for cooling the boiler, and ordered top manhole-plate to be 
loosened, but not to be taken out until my arrival in the afternoon, that 
I might see every- 
thing undisturbed, 
This was done. On 
my arrival I took out 
the manhole -plates in 
top of shell and front 
head, • * * and 

FiGUKK B. ... 

made an exammation. 

" ' I found that the boiler had been cleaned the preceding Sunday, 
and at that time a gallon or more of black oil had been thrown into it 
Monday morning the boiler was fired up, and was running through the 
day at a pressure of 90 pounds per square inch. At six o'clock Monday 
night the engines were stopped, the draughts were closed, and no more 
firing was done until nine o'clock. Upon going to fire up at this time 
the bulge was observed. From six to nine o'clock a pressure of only 40 
pounds was carried. 

" ' Upon examination I found the entire boiler saturated with th^ 
oil.' 

" This is almost certain to be the result of putting grease into a 
steam-boiler. It settles down on the fire-sheets when the draught is 
closed, and the circulation of water nearly stops, and prevents contact, 
between the plates and the water. As a consequence, the plates over 
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the fire become overheated, and under such circumstances a very slight 
steam -pressure is sufficient to bag the sheets. Unless the boiler is 
made of very good material the plate is apt to be fractured, and explo- 
sion is likely to occur. 

"When oil is used to remove scale from steam-boilers, too much 
care cannot be exercised to make sure that it is free from grease or 
animal oil. Nothing but pure mineral oil should be used. Crude 
petroleum is one thing ; black oil, which may mean almost anything, is 
very likely to be something quite different. 

"The action of grease in a boiler is peculiar, but not more so than 
we might expect. It does not dissolve in the water, nor does it decom- 
pose ; neither does it remain on top of the water, but it seems to form 
itself into what may be described as ' slugs,' which at first seem to be 
slightly lighter than the water, of just such a gravity, in fact, that the 
circulation of the water carries them about at wiil. After a short 
season of boiling, these ' slugs ' or suspended drops seem to acquire a cer- 
tain degree of ' stickiness,' so that when they come in contact with shell 
and flues of the boiler they begin to adhere thereto. Then under the 
action of heat they begin the process of 'varnishing' the interior of the 
boiler. The thinnest possible coating of this varnish is sufficient to bring 
about overheating of the plates, as we have found repeatedly in our 
experience. We emphasize the point that it is not necessary to have a 
coating of grease of any appreciable thickness to cause overheating and 
bagging of plates and leakage at seams." 



IRON RIVETS IN STEEL BOILER-PLATES. 

In a paper read before the Institution of Naval Architects by 
Ji G. Wildish, M. I. N, A., he points out that iron rivets in steel plates 
shear at a less pressure than the same rivets in iron plates, and goes on 
to say : 

"Some further experiments were made at Pembroke, in 1878, with 
iron rivets in steel plates ; ^-inch and J^-inch plates were used, made 
by the Landore Steel Company, the rivets for connecting the test- 
pieces, which were jointed with a double- riveted strap to represent the 
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butts of outside plating, being J^-inch and ^-inch respeaively. In 
some of the tests the countersinking of the holes was carried right 
through the plates, and in others to within one-sixteenth of an inch of 
the full thickness. This variation, however, gave no appreciable advan- 
tage either way ; but from these experiments it appeared that the 
average single shearing stress of the J^-inch iron rivet in steel plates 
was only 8.1 tons as compared with the jo tons for the same rivet in 
iron plates. The mean single shearing stress of the J^-inch rivet was 
1 1 % tons, which, after allowing for the difference in size, is a somewhat 
better result than just given for the J^-inch rivet, but is still 2.1 tons 
less than for the same rivet tn iron plates. This comparative weakness 
of the iron rivets when used for connecting steel plates was met by 
making the rivets larger, as well as by placing them closer together, 
but the larger rivets involved broader laps for the plating, thus objec- 
tionably increasing its weight as a whole. 

" Precisely similar experiments to those just alluded to were made 
in 1880, except that steel rivets were used instead of iron. The results 
of these experiments were exceedingly uniform and satisfactory. They 
showed that iij^ to 11)^ tons might be allowed for the single shear of 
l^-inch steel rivet in steel plates, and 145^ tons for a ^-inch rivet. 
Great care was taken in the manufacture of the steel rivets ; and to 
insure their being of uniformly good quality, a code of tests was pre- 
pared for guidance in making them." 

[This is a matter that should be thoroughly considered by makers 
of mild-steel boilers in this country. Where the boilers are built under 
the specification and direction of an engineer the danger is not so great, 
as he either provides for steel rivets or decreases the pitch of the holes, 
BO that the remaining steel of the plates and the strength of the iron 
rivets nearly balance ; but those who still adhere to the old empirical 
rule — that twice the thickness of the plate equals the diameter of rivet 
and three times diameter of rivet equals the pitch of holes — and who 
have a set of templates that were laid out when they were young, but 
who are now building mild-steel boilers, would do well to get informa- 
tion on this subject, and if they do not consider the importance of the 
matter, the architects and steam engineers who do business with them 
should, as the intelligent boiler-maker charges no more for good work 
than the " don't know " or " don't care " one does for indifferent work. 
—Ed.] 



PROPORTIONS FOR RIVETS. 

In the Locomotive for June, 1885, is given, with illustrations, what 
the inspectors of the Hartford Boiler Insurance Company have found by 
experience to be good proportions for hand-driven rivets for boiler- 
shells. In the proportions for plates ^-inch thick the size of the rivet 
should be y^ of an inch in diameter by i^ inches long. The rivet- 
holes should be from |^ to f^ of an inch in diameter. The diameter of 
the base of the conical head where it comes in contact with the plate 
should be i^ inches in diameter. The height of head, from base to 
apex of cone, should be J^ of an inch. To form this head, as well also 
as to furnish metal enough to properly fill the rivet-hole, the rivet must 
project ^ of an inch, before driving, beyond the plate. This is secured 
by using rivets 1^ inches long, as before stated. 

In the proportions for jiij-inch plates, the rivet used should be ^ of 
an inch in diameter. The diameter of the head should be ij^ inches, 
its height -^ of an inch. The rivet-hole will be from 3^ to ^ larger 
than the original diameter of the rivet-shank, or from ^ ^o ^ oi 
an inch. To form this head and furnish meta! enough to properly 
fill the rivet-hole it will be necessary to use a rivet ifi inches in 
length. 

In the proportion of rivets in ^-inch plates, the holes as punched 
will vary from ^^ to 3^ of an inch in diameter. The diameter of the 
base of the hand-driven head should be not less than ij^ inches, and 
its height J^ of an inch. To fill this hole and properly form the head it 
will be necessary to use a 3^ -inch rivet 1^ inches in length. 

For ^-inch plates a ^-inch rivet should be used, the hole as 
punched being from W to ^ of an inch in diameter. Diameter of head 
at base ij^ inches, height \\ inch. The length of rivet required will be 
two inches. 

For j4-inch plates, which is the thickest that should ever be used 
for tubular-boiler shells, a ^-ioch rivet, 1% inches long, will be found 
necessary to properly fill the hole, which will be generally J-j^ of an inch 
in diameter, and form the head, which should be ij^ inches in diameter 
and J^ of an inch high. 
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The foregoing arc the minimum lengths of rivets and sizes of heads 
which should be used for hand-riveting, and Figure 9 shows the propor- 
tion one-third full size. 

The other figures show two excellent specimens of machine-drtTen 
rivets. The thickness of plate used in each case is J4 of an inch. In 
each the spread of the rivet or diameter of the head is t}4 inches, and 
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the height in Figure 10 is ^ inch and in Figure n ^ inch. To make 
these heads as shown, each rivet would necessarily be two inches in 
length by ^ inch original diameter. 

The centre figure {10) was received from the Baldwin Locomotive- 
Works, of Philadelphia, and the one on the right (ii) from the Cim- 
ningham Iron-Works, of Boston. 



WATER IN BOILERS. 

Q. What would be the condition of the water in a boiler used 
continuously, over and over, without any new water being added, the 
boiler being part of a gravity return- heating apparatus ? Would it be 
dangerous ? 

j4. We do not understand what danger you particularly refer to. 
The only salt deposited to any extent in the boiler would be carbonate of 
lime, for there would always be enough water in the boiler to hold the 
soluble salts in solution. The water returning from the radiators is 
practically distilled water, and contains no salts. 
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ACCIDENT WITH CONNECTED BOILERS.* 
The feed-tank explosion reminds me of an accident, or rather 
disaster, that came under my observation some time ago, arising, like 
the one you described, from simple oversight, and unfortunately 
attended, in like manner, with fatal consequences. As the cause of the 
disaster was somewhat unique, it may perhaps be of interest to your 
readers, and help to point the moral you drew from the explosion 
described by you— viz., the importance of constant care and vigilance 
on the part of those who have to do with the fixing of steam apparatus. 
I therefore venture to send you a description, and inclose a sketch in 
case you should think it well to give it a place in your columns. 

There were two boilers set side by side, as shown in Figure n, 
No. I being at rest, 
while No. 2 was at 
work. Between the two 
boilers there was an ex- 
pansion-joint, the end 
of the pipe D working 
quite freely in the stuff- 
ing-box and gland at 
E. In order to effect 
some repairs to the 
stop- valve A on No. i 
boiler, the valve B was 
shut down and a 

blank flange inserted at the joint C. After this the valve B was opened 
again, and the mechanic commenced to take out the bolts securing the 
the valve A to No. i boiler, and had taken out two or three when the 
pressure of the steam acting on the blank flange at C shot the expansion- 
joint E along with the valve A right off the end of the pipe D, which 
was drawn out of the stuffing-box and gland at E, just like an arm is 
drawn out of a sleeve. In consequence of this the steam rushed out of 
No. a boiler through the open end of the pipe D, which was about six 



1 




40 STEAM-HEATINO AND STEAM-FITTING PROBLEMS. 

inches in diameter, and scalded the man to death, and also iajured two 
others who happened to be in the firing place at the time. The man 
would appear to have been under the impression that the stuffing-box 
E was in some way connected to the pipe D, for it is almost incredible 
to think that a skilled mechanic would willfully commit such a blunder, 
and there can be little doubt that it was the result of a sort of easy- 
going careless indifference that sometimes prevails, and for which the 
poor fellow in this case paid a terrible price. 



A SUPPOSED CASE OF CHARRING WOOD BY 
STEAM-PIPES. 
Q. I HAVE a piece of wood about 6' x 8' x 3' that was jammed 
in between the drum of a steam-boiler as a wedge to brace a partition, 

a sketch of which (Figure 13) I send. 




A— Blodi of wood btdly chwrrf. 

B— Bmou cairymg floor C, forming ceil 

D— Wiudowi io (idea o( caboose E, whi. 
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It is the worst case of charring by steam-heat I ever saw ; in fact, I 
never saw anything like it before, and were I not quite sure of the 
facts, I would not believe it possible for the heat of steam to do the 
damage it shows. It had been in position between four and five 
months ; steam carried between 50 and 60 lbs., (or la hours per day. 
It was in such a position that there was no circulation of air around it. 
If you would like to see it, I will send it by express. I think it would 
do to write an article on it, and perhaps to illustrate. I may add that a 
beam with which it came in contact was charred a brown color and fell 
three inches away from the drum. The entire absence of circulation of 
air is my only explanation of the case. There was no oil nor any- 
thing of that kind near it ; in fact, it was in a very awkward place to 
get at. I will try and sketch its position. Yours, J. W. H. 

In a later letter Mr. H. writes ; 

" I send charred wood by express to-day. Have examined the 
place the wood came out of carefully again, with a trained practical 
scientist, and we found no cause to account for the charring other than 
the heat of the steam, unless the wood itself contained something." 

A. We have had the wood carefully examined by one who has had 
much experience in this line, and he is of the opinion that although, to 
an ordinary observer, the wood has all the appearance of having been 
in a blaze at one time and quenched, it is a bofui-fide case of charcoal 
forming, and that a spark has never formed on it. 

Wood which takes fire and burns ordinarily never chars to any 
considerable depth ahead of the flame, and when the fire is extin- 
guished the wood is found intact one-quarter of an inch from the 
surface of the blackened brand, but in this case the charring has pene- 
trated two to three inches into the wedge, which is an indication of 
a steadily applied heat, but at a temperature too low to cause flame. 

A temperature of 308° Fah. (the temperature of 60 lbs. of steam) 
is generally considered not sufficient to make charcoal from the most 
easily burned woods ; but in the case of boilers and steam-pipes, too 
much dependence must not be placed on this supposition, as continued 
superheating of the steam by an improperly set boiler may be the means 
of giving much higher temperatures. 

Assuming that a temperature due to 60 lbs. of steam at maximum 
density cannot char wood, steam can be superheated without 
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materially increasing iu pressure until it will make tbe pipe through 
which it passes red. 

In the present insUnce the probabilities are that the boiler in 
question has been overheated — a thing not likely to be acknowledged 
by the engineer at this late date, even should the boiler show slight 
signs of it by leaking or by wrinkles in any of its sheets. 

Our own impression is, that the temperatures at which woody 
carbon and its gases spring into flame are as fixed as the temperature 
at which water boils ; but that condition which will produce this result 
may be brought about in ways not readily accounted for without 
knowing the minutest details of the existing conditions. 

If cotton were a good conductor of heat, it would not ignite by 
spontaneous combustion, as a greasy cloth will prove if you lay it flat 
for an indefinite time ; but make a ball of it, so the heat produced by 
the chemical reaction cannot pass off rapidly enough, and the result is 
beat and fire. 



DOMESTIC BOILERS. 

Aberdeen, Scotland, 
Q, I, How LONG will a properly galvanized-iron (hot water) cistern 
last? Why does this kind of cistern rust inside and the rust appear 
outside ? 

2. Is there any objection to a copper cistern tinned inside (for hot 
water) ? 

3. Can you recommend any other kind of cistern for a water-heat- 
ing system ? 

A. I. Our galvanized-iron domestic, or range boilers, as we call them 
in this country, have been in use about fifteen years. They do not rust 
on the inside sufficient to affect the color of the water, if in constant 
use, because they are closed from the atmosphere, and their outside 
appearance is always the same. They have come into general use 
because they are cheaper than copper tinned inside of equal strength. 

2. If the price was not a consideration, we should prefer copper 
tinned inside. As we understand the practice in Great Brilam, the hot- 
water tank, or boiler, as we call it, is placed alongside or near the cold 
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tank, and is oot dosed tu the air. In such a case we should say that 
the galvanized-iron would soon rust and discolor the water. 

3. In the large apartment- houses of this city tanks of J^ -inch or 
^inch boiler-iron, from three to four feet in diameter by from six to 
ten feet in length, cylindrical in shape, with a manhole in one bead, 
are used for warming water, the warming agent being generally the 
exhaust steam from the elevator engines, or pump for the hydraulic ele- 



; of which is used this way. The sketch (Fig- 



vators, the thermal val 
tire 14) shows how 
these tanks appear. 
Should the exhaust- 
pipe be three inches 
in diameter it is taken 
to one end of the tank 
and carried back and 
forth within it for a 
number of times, gen- 
erally four, fonning a 
coi! ; thence passes to 
the roof of the build- 
ing, the condensed 
water being separated 
at the lowest corner 
before it ascends. 
These tanks are under 
pressure at all times. 

Water- from a house- niium 

supply tank at the 

roof is brought down into them, entering at the bottom and leaving 
again at the top, warmed, and of course rising within the building to an 
equal height with the house-tank. The warm supply from these tanks 
to the fixtures is sometimes fitted with a circulation-pipe for the pur- 
pose of keeping warm water constantly near the fixture. This pipe 
returns parallel to the rising pipe and enters the tank at the bottom. 
A good way is to carry a small pipe (three-eighths of an inch) from the 
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head of these circulating lines to a height three or four feet above the 
house-tank, to act as an air-escape, and again to facilitate drawing the 
water from the line, should it be shut off for repairs, by allowing the air 
to draw in at the top. On pages 145 and 193 of the tenth 
volume of the Sanitary Engineer may be seen representations of domes- 
tic boilers and their connections. 




COMPUTING THE AMOUNT OF FUEL FOR WARMING 

BUILDINGS. 

Q. If it is within the province of your esteemed journal to 
answer the following questions in your columns at an early date you 
will confer a favor on myself, and, 1 have no doubt, on other young 
men in the profession ; 

J^irst — How am I to proceed to find approximately the amount of 
fuel necessary for a given duty in the warming of air of buildings when 
direct radiation alone is used ? 

Second — How am I to proceed when indirect radiation is used ? 

Any data on the above questions will be thankfully received. 

A. Accurate figures on these subjects are difficult to obtain, as the 
results must depend on the conditions found to exist in any particular 
building. When a building has large glass surfaces, or is composed of 
iron, or is unfurred — plastered on the outer hard walls — the air within 
it is cooled more rapidly than in ordinary buildings with average win- 
dows and other average conditions. This air is cooled by contact with 
the surfaces of the windows and walls, and these may be termed the 
" cooling surfaces " of the building. To counteract this cooling of the 
air, "heating-surfaces" must be added in the fonn of pipes or 
radiators. 

The shape, position, and nature of the heating-surfaces are now 
factors, as well as the pressure of steam to be carried, in determining 
the proportion of surface for a given condition. It is here that the 
greatest difficulty presents itself, and the steam- engineer has nothing 
more than averages to depend on for his guidance. la the case 
of small corner rooms, with low-pressure steam, one square foot of 
average radiator- surface to each 50 cubic feet of air-space is generally 

Kered ample, but this in itself is only a basis for an average. 
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Whh large rooms i to 60 is often enough, and in halls and stores t to 
100 is usually considered sufficient, while many auditoriums and churches 
are lound to contain a lower ratio still, i to 150 proving enough. 
After the heating-surface is determined for direct radiation the fuel 
used for a given time may then be approximately determined as fol- 
lows : With low-pressure steam the condensation per square foot of 
radiator of usual shape, to maintain a temperature of 70° Fah., is 
about .25 of a pound of water per hour, and after the building is 
warmed with high-pressure steam it is likely to reach .33 of a pound of 
water per hour. 

If, now, the rooms of your building to be warmed conUin 1,000,000 
cubic feet of air, and you have, say, 10,000 square feet of radiation sur- 
face in il^at a pressure not exceeding 5 pounds, you will have 10,000 X 
.aj = 2,$oo as the number of pounds of water to be evaporated in the 
boilers or condensed in the coils and pipes in an hour. With good 
boiler practice it is then safe to assume that you can re-evaporate every 
ten pounds of this condensed water from the temperature at which it is 
likely to return to the boiler (about zoo" Fah.) to steam again with one 
pound of coal. With this, then, you will have 2,500 pounds water 
■t- 10 = 250 pounds of coal per hour as the least amount of fuel reason- 
ably necessary for your 1,000,000 cubic feet of air when all the radia- 
tors are in use. Good practice may reduce this slightly, but it is just 
as likely to be exceeded. 

In the case of indirect radiation the method of proceeding is some- 
what different. There the condensation is more of an unknown quan- 
tity per square foot of radiator, and it will vary with the outside changes ; 
but it admits of closer calculation when the amount of air to be passed 
into the building in a given time is known, for the reason that there 
can be no question then of the units of heat required, as all the air that 
enters must be warmed with an efficient apparatus, whereas with direct 
radiation no close estimate can be made of the units of heat applied to 
the air, other than by finding the amount of water condensed, or by 
assuming it from practical averages, though one practical authority 
assumes it to be one cubic foot of air cooled from the temperature of 
the room to that of the outside air in a minute for each square foot of 
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glass, but he does not take into consideration the values of other coal- 
ing surfaces. 

Again, take the case of a building with i,cx>o,ooo cubic feet of 
air in it, and in which the air is to be changed four times in an hour. 
This gives you 4,000.000 cubic feet of air which is to be wanned from 
the temperature of the outside air to, say, 75° Fah. If, now, you 
assume the average mean temperature outside to be 35" Fah. for a 
given time, you will have to warm 4,000,000 cubic feet of air 40 degrees 
in each hour, which is equal to wanning 160,000,000 cubic feet of airc/w 
degree. The heat given off by the cooling of one pound of water one 
degree may now be approximately taken as the wanning of 50 cubic 
feet of air one degree, which will give 160,000,000 -1- 50 = 3,300,000 the 
equivalent of 3,200,000 Afu/wwi'/f. You may then assume the conver- 
sion of one pound of water at a temperature of the average return- 
water to steam at low pressures to be equal to i.ooo heat units. This, 
then, will give you 3,200.000 ■*- 1,000 == 3,200 pounds of water to be 
converted to steam, and, as before mentioned, if the boilers are capable 
of evaporating this hot water with one-tenth of its weight of coal, you 
will require just 320 pounds of coal per hour. 

This gives approximately the fuel required, without taking into 
consideration the loss of heat in the main pipes, which should be fully 
covered by an addition of ten per cent. 



COMPUTING AMOUNT OF RADIATOR-SURFACE FOR 
WARMING BUILDINGS BY HOT WATER. 

Chatham, Ont. 
^Q- Having read your very instructive discussion on "Com- 
puting the Amount of Fuel for Warming Buildings," I have taken 
the liberty of troubling you for some information on heating by 
hot water. Our Government has just completed its new building here, 
and it is heated by hot water, and so successfully that a number of our 
citizens are thinking of warming their residences in the same manner. 
Direct radiation is the system adopted. As there is some diversity of 
Opinion relative to the proportion of radiator-surface to cubic feet of 
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air-space, I ask you for information, and would like to know what is 
the rule or average generally adopted, making allowance, of course, for 
ex[>osed rooms. Taking steam as a standard at i to 50, and being the 
hotter of the two, would i to 35 be the proportion for hot water? 
Kindly give me all the particulars you can in reference to the system. 

A. The discussion referred to is that immediately preceding, 
Hood says that the burning of one pound of coal may be safely 
estimated to add 7,000 heat units to the water in hot-water boilers. It 
is reasonable to assume that this will be so, as it is but one-half of the 
theoretical value of the average coal. He states, also, that when pipes 
four inches in diameter are 146.8° Fah. hotter than the air of the room 
the water contained in them cools exactly the equivalent of 1° Fah. per 
minute, if the temperature of the water is maintained constant. This, 
presumably, is the actual result for some particular condition or position 
of the pipes for direct radiation, and may be taken as an average. 

From this he calculates the following table for 100 feet in length 
of the different sizes of pipes in general use, the quantities given in 
the table being pounds and tenths of a pound : 



Taile ef the QuanHly ef Ceal used pir hour le Aral 1. 
digtrtnl ii*es. 
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To find the quantity of hot-water pipie necessary for direct radia- 
tion proceed as follows : Take the difference in degrees Fahren- 
heit between the temperature at which you will be able to maintain 
your hot-water pipes and the temperature you wish to maintain the 
room at for a divisor, and the difference between the coldest outside 
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weather and the temperature you wish to maintain your room at for a 
uividend, when the quotient will be the number of square feet, or frac- 
tion thereof, of surface of hot-water pipe to each square foot of 
glass-surface in the building. Thus: mean temperature of pipes 150° 
Fah. — temperature of room (70°) — 80°. Again, temperature of room, 
70° — temperature ouuide (0°) = 70 ->- 80 = .875. To this should be 
added from 30 per cent, to 60 per cent, for cooling; of walls and cold 
air entering at doors and windows. 



CALCULATING THE RADIATING-SURFACE FOR HEATING 
BUILDINGS— THE SAVING OF DOUBLE- 
GLAZING WINDOWS. 

Q. Please be kind enough to publish in an early issue of your 
valuable paper some simple rules for calculating the necessary amount 
of radiating-surface for heating buildings with steam or hot water. 
Please give rules according to the amount of glass, amount and quality 
of walls ; also the difference between single and double glass. 

A. W. J. Baldwin, in his " Hints to Steam- Fitters." says : 
" Divide the difference in temperature between that at which the room 
is to be kept and the coldest outside atmosphere by the difference 
between the temperature of the steam-pipes and that at which the 
room is to be kept, and the product will be the surface in square feet 
of plate or pipe surface for each square foot of glass, or its equivalent 
in wall -surface:-" This gives about one square foot of radiating-surface 
to each Iko square feet of glass for low-pressure steam. He also 
considers that from 7.5 to 10 square feet of ordinary outside wall cools 
as macfa air as a square foot of glass, or, say, we require one square 
foot of radiatotilo 15 square feet of outside wall. This does not 
provide for warming any outside air that may enter, and is seldom 
sufficient for ordinary practice. At least one-half more, or .75 of a 
sqaare foot, is generally required. 

With regard to the saving of heat by double glazing, General 
Meigs has pointed out that about one-third less heat is lost through two 
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glasses placed with about one-foufth of an inch between them than 
through a single glass, but from this we must not assume that one-third 
less radiating -surface will do in such a room, as we must beat in mind 
that the radiating-surface is proportioned according to all the circum- 
stances, walls, ventilation, etc., and that the heat saved is proportionate Ij 
only to the number of square feet of radiating-surface necessary to ■ 
counteract a given window area. For instance, if a room required 
seventy-five square feet of radiating-surface, although the windows " 
had but sixty feet of glass- surface, ten square feet of radiating- ' 
surface would be the reduction, according to Baldwin's value for single i 
glass. I 

In the neighborhood of New York, deductions based on the direct I 
radiating-surface, compared to the cubic space, give averages with \ 
steam-pipes about as follows : OfBce-rooms, one square foot of > 
radiating-surface to each 75 cubic feet of air-space ; stores, one square 
foot to 100 cubic feet ; lofts and upper stories, one square fool to 125 
or 150; churches and large auditoriums, one square foot to 150 or zoo. • 

The smaller a room is the greater the percentage of outside wall 
and window to the cubic contents. A room lo'xio'xio' = 1,000 cubic | 
feet may be a corner room and have two windows and two cold sides, 
and require about 25 square feet of surface. The next room to it may 1 
be i4'-i-z"xi4'-t-2"xio' high = a, 000 square feet, very nearly, with one 
cold wall and two windows, and though it has double the cubic con- j 
tents, it will require no larger radiator than the corner room. 

Hood says that experiment Has proven that each square foot of 
glass cools i.iS cubic feet of air from the temperature of the room to ,^ 
the outside temperature in one minute. According to this, if we have 
ag square feet in a window, with 70 degrees in the room and zero out- I 
side, we cool 1,920 cubic feet of air 70° in an hour, to maintain which ■ 
■we must condense very nearly three pounds of steam. ' 

Experiments on radiators, such as are made in this country, '|l 
give an average of three-tenths of a pound of steam condensed per ■ 
hour to each square foot of surface, which would call for 10 square ■ 
feet of radiator to the 25 square feet of window, making .40 of a square 
foot of radiator to each square foot of window-glass. This last rule 
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gives a radiator-surface, as figured against glass, of twenty per cent, 
less than by Baldwin's method, and is probably too low for the ranges 
qf temperature in this country. 



AMOUNT OF HEATING-SURFACE REQUIRED IN HOT- 
WATER APPARATUS BOILERS AND IN 
STEAM-APPARATUS BOILERS. 
Q. Please state what amount of healing or fire surface is 
required in a hot-water boiler, as compared with the Iteating or fire 
surf ate in a low-pressure steam-boiler — the conditions of fire being the 
same. 

That is, if in a low-pressure steam-boiler having a 30-incb fire-pot, 
experiment shows that 115 ^^^'^ *^f heating-surface is ample, what 
should be the heating-surface of a hot-water boiler — the fire-pot 
, being the same ? 

A. It depends entirely on the rapidity of the circulation in the 
hot- water apparatus. 

In steam-boilers of good construction, a square foot of surface in 
one boiler has very nearly the same value as an equal amount of sur- 
face in any other steam-boiler, for the reason that the water is at liberty 
to circulate as rapidly as the force of ebullition can make it ; but 
with a hot-water apparatus a square foot of boiler-surface has a value 
of depending entirely on the rapidity with which the water circulates in 
the pipes. 

It is the water, as it passes over the surface of the boiler, which 
takes away the heat. When it passes rapidly it takes more, and less 
goes up the chimney. When the circulation is sluggish the heat is 
' wasted up the chimney, no matter what the surface is. 



CALCULATING THE AMOUNT OF RADIATING-SURFACE 
FOR A GIVEN ROOM. 

Montreal. 
Q. How many feel of i-inch steara-plpe radiating-surface of 
the Nason form of radiator will it take to give a temperature of 140° 
Fah.; in a room which is 26 feet 6 inches long, 15 feet 4 inches wide, 
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and 14 feet high, one side and one end exposed to the outer air, the 
other side and end abutting on well-wanned rooms, walls of 8-inch 
brick, lathed and plastered on the inside, three windows, each 7 feet 4 
inches wide, fitted with double sashes? In the room is a plunge- 
bath i6'x8'x5' sunk below the floor. This will usually be full of coid 
water ; sides of tank and floor are tiled. Steam pressure on boiler 10 
pounds, fitted to work as a gravity apparatus. 

A. If you use long, flat radiators (single or double rows), and 
place them on the outside walls, zoo Nason radiator- tubes are about 
what will be required. There might be conditions which would raise 
the amount of surface to 250 square feet, but, again, with great precau- 
tion, such as drawing down window-shades and closing of the inside 
blinds, a test might be conducted which would give the required tem- 
perature with only 170 square feet. This does not take into consider- 
ation the effect caused by the plunge-bath, and we think nothing but 
experiment will determine the extra surface required. It may be that 
the evaporation from the surface of the bath will require much extra 
heat, or, if there is no ventilation, the air may become heavily 
charged with moisture, when a very small addition of surface will 
prove sufficient. 



HOW MUCH HEATING-SURFACE WILL A STEAM-PIPE 
OF GIVEN SIZE SUPPLY? 

Q. Will you inform us as to the amount of heating-surface which 
a ^-inch pipe will heat, with high-pressure steam ? The pipe 
is to be carried about 500 feet in the ground, and is to be run 
through a wooden log or pipe. It drips from mill where we are to get 
our steam to the house. I suppose it will require a trap inside of the 
house where steam enters. What is the cheapest and best size to use ? 
We intend to exhaust steam out through the house, and there are in 
the house 385 feet of heating -surface. What size and kind of trap is 
it best to use on the exhaust-pipe ? Can we make a trap in the pipe 
itself and not use a steam-trap ? 

A. The loss of steam in small long pipes by friction and condensa- 
tion is so uncertain, depending on local circumstances and conditions, 
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that it would be hazardous to say for just how much surface a certain 
size and length of pipe will supply steam. 

A ^-inch pipe of the length you mention at 40 or 50 pounds 
pressure will supply steam for 385 square feet of surface with a 
very much reduced pressure at the heaters. 

To insure success we should use ij^-inch pipe for the work you 
mention. Use a steam-trap of intermittent action inside the walls of 
the house, to receive the condensation from the pipe before going to 
the heaters. If large piping is used within the house, so as to get a 
uniform pressure in the heaters, this same trap may receive the 
remainder of the water of condensation, but if very small piping is 
used another trap will be necessary. 



COILS OR RADIATORS? ESTIMATING SIZE OF BOILER. 
Q. I HAVE a few questions to ask you. I want to heat a build- 
ing, 50x100 feet. Would it heat as well by running the pipe in 
coils on the wall as by radiators in the rooms ? Also, what size of boiler 
would be required and the best for that purpose ? What size pipe 
should I start with and what size of return-pipe? Please tell me where 
I can get a good book on steam fitting and heating. 

j4. The same amount of pipe in long coils around the outside walls 
and under the windows will give a better result than radiators will. 
Use about one-fifth the surface in the boiler that you have in the coils, 
assuming that your coils are sufficient. Horizontal tubular boilers give 
a high efficiency when well set and will last a long time. There are 
also many fine water-tube and sectional boilers now before the public. 

Baldwin's work on steam-heating is the best we know of. 



CALCULATING AMOUNT OF HEATING-SURFACE. 

Q. I HAVE "Baldwin's Steam-Heating for Buildings," published 
by J. Wiley & Son, but the rule on pages 23 and 24 1 do not quite 
understand. If not too much trouble, will you please make it a little 
more explicit? For example, publish the amount of heating surface 
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and method of calculating on the following; room, iq'hj^'xis' 
ceiling ; lath and plastered on brick wall, with i|^ furring between 
wall and laths. Three south windows, i%x8 feet, or 28 square feet 
to each window. Same sized room with plaster on brick wall. 

j4. You do not say how many outside walls there are to the room 
you mention ; but as there are three windows, we assume the longest side 
(19 feet) lo be the outside wall. The inner walls, ceilings, and floors 
you may omit on the assumption the other rooms of the building are 
warmed. Thus we have igxia = 228, less the window's area (84 
square feet) = 144 square feet of outside wall, which, multiplied by 75 
and divided by 1,000= 11^, or the equivalent of the wall-surface in 
aquare feet of glass for the lathed and plastered room, and in the 
same manner 144 x "5 + ".ooo = '8 for the unlathed. 

Thus we have in the first case 84 + 1 1^^ = 95^ x -5 = 47-9 square 
feet of radiating- surface for the first room, and 84 + 18= 102 + ^ = ^1 
square feet for the second room ; to both of which should be added a 
generous allowance of surface to warm the air admitted for ventilation 
or leakage, if any. 



COMPUTING COST OF STEAM FOR WARMING. 

Q. Can you give me the necessary information to calculate the 
amount of coal consumed in heating a room any given size by low- 
pressure steam ? We heat our building on the low-pressure principle, 
and desire to rent heat to several of our tenants. What I desire to 
know is, how to calculate the quantity of coal it will require to heat, 
say, one square foot of radiator-surface every twenty-four hours, under 
ordinary conditions. By this rule 1 can decide how to charge for the 
different sized rooms, according to the amount of radiator-surface 
exposed. 

A. A steam -radiator will condense from one-fifth to two-fifths of a 
pound of steam to water per square foot of surface per hour, varying 
with the nature of the surface, the kind and position of the pipes, and 
the temperature of the steam, in buildings where direct radiation only is 
used, and with the temperature of the air maintained at about 70° Fah. 
All other things being the same, a radiator will condense less steam at 
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Tiitt pressures than it will at higher pressures, the increase of walgMif 
condensation being (about) directly as the temperature of the steam is 
in excess of the temperature of the air of the room. In other words, 
when the condensation with one pound pressure of steam at a tempera- 
ture of 216° Fah. is represented by 216° — 70° = 146, the condensation 
at 50 pounds pressure will be represented by 298°^ 7°°= 228. 

In the case of low-pressure steam, one-third of a pound of water 
per square foot of radiator is not too great an estimate for the man 
who has to sell the steam, especially when we consider that the conden- 
sation which takes place within tlic mains must be charged firo rata 
to each square foot of radiator-surface within the rooms. 

According to this estimate, a radiator of 100 square feet of surface 
will condense 33 pounds of water, or about one-half a cubic foot, in 
an hour. 

It is now necessary to consider at what cost you can evaporate 
water. A pound of coal will evaporate from six to twelve pounds of 
water, according to the way it is burned. Six pounds is poor practice ; 
twelve presumably the very best possible. With these data before 
you, find the efficiency of your boiler, then take into consideration the 
cost of plant and interest on it, wear and tear, labor, etc., and you will 
be able to estimate within reasonable limits the cost of wanning. To 
this, of course, add profit enough to cover contingencies. 

The New York Steam Company charges sixty cents per 1,000 kals 
for the steam it sells, the kal being the equivalent of 1,000 heat units. 
This, in approximate numbers, may be taken as equal to the making of 
1,000 pounds weight of steam from the temperature of water as it 
returns to the boiler from the heating apparatus, and on the assumption 
that one-third of a pound of water is formed per hour for each square 
foot of surface, the cost for a " loo-pipe " radiator will be two cents 
per hour. 
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A WOMAN'S METHOD OF REGULATING A RADIATO! 
Inclosed I send you a sketch of a method invented or accident- 
ally discovered by a woman for regulating and controlling the heat 
given off by a steam- radiator, which I think will be of interest to the 
readers of the Sanitary Engineer. 

No doubt you arc aware that with a gravity apparatus, and, in fact, 
with almost all sicam-heating apparatus, you must have all the steam 
turned on the radiator or 
it will fill with water and 
" pound " ; that there can 
be no half-way about it, 
and that, consequently, in 
moderate winter weather 
a radiator-surface that is 
proportioned for very cold 
weather will be more than 
sufficient, and make the 
apartment too warm. 

When the lady in ques- 
tion was told there was no 
way of modifying the heat 
but by shutting off all the 
steam, she suggested that 
the heater could " be cov- 
ered with something to keep the heat in," and forthwith made what Fig- 
ure 15 shows. She now draws the cover up and down to suit herself, 
making the radiator more or less effective as she uncovers or covers 
the pipe. 

In summer-time she covers the radiator all up with her contrivance, 
which in color corresponds with the hangings of the room. 
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[We can see how by covering the pipes in this manner the air can- 
not come in contact with them as freely as when they are exposed, and 
that consequently as much water cannot be condensed or heat given off 
in a given time ; but we would suggest to any one who would like to 
repeat the experiment that-it would be well to use none but woolen 
goods — not that we are sure that cotton goods will take fire under such 
conditions, but to be on the safest side, — En.] 

IMPROPER POSITION OF RADIATOR-VALVES. 

Q. Inclosed I send you a sketch of a steam- radiator. At a glance 
a steam-fitter who knows his business will see that it is not properly 
connected, or at least that the valves are improperly attached to it. 

I wish to call attention to an experience I had lately with a radiator 
similarly connected, evidently by a mistake or a blunder, as all the 
other radiators in the house (over fifty) were differently connected. In 
this building, which was an old one which was being fitted with steam- 
pipes, all the risers were exposed with the (ees above the floors, so as to 
make direct and short connections. Globe-valves were used by the fitter 
in many places, though it was intended that all or nearly all should be 
angle radiator- valves. With this particular radiator it was found, after 
steam was up, that it remained full of hot water, or, if not full, with a 
great quantity of water in it, so much so that it always ran water from 
the air-valve when it was opened. Why this radiator should act so and 
none of the others give any trouble was not apparent, and the pipes 
were opened to look for a stoppage, when it was discovered that the 
valves were " wrong side to," as the steara-fitter calls it, and there was 
no stoppage. The valves were reversed, and afterward, though the 
stems of the valves were left in a vertical position, the radiator worked 
without rumbling of water. 

The above are the facts. Perhaps you or some of your readers 
will explain why the changing of the valves should make such a differ- 
ence, for, if I am informed rightly, steam-fitters turn the valves the other 
way — not to make the radiator work properly, but to make it convenient 
to pack both valves without shutting steam off from the whole house, 
by simply closing both and waiting for the steam within the radiator 
to condense. 

^. We represent in our drawing (Figure i6) water in the base of the 
radiator. As there is practically as much pressure in the return end of a 
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radiator, in an ordinary system, as there is in the steam end, the two 
globe-valves will ■' trap " the base of the heater full of water, as repre- 
sented. When condensation takes place, as it must within the pipes 
of the radiator, the greater pressures in the pipes will force inward 
at the two ends and nearly alike. This will prevent the water 

which is accumulated 

. /« — w j/^^^ /"^t 

»' — «'— A/^—.* m the base above the 

valve line from flowing 
out easily, as it should, 
and will make it assume 
a level still higher than 
we show. This will 
make the water rise 
against the bottom of 
the tubes and allow it 
to pass up in the tube 
~on which is the air- 
valve, when the latter 
is opened, relieving the pressure in the heater still more. The natural 
result is the partial filling of the radiator with water, the accu- 
mulating column of which preponderates against the entering steam at 
the lowest or return end intermittently, thus finding its way out of the , 
heater sufficiently not to let the heater become cold, but accompanied 
by the noise mentioned. 

If the valves are turned the conditions are somewhat better, as 
then the steam has a clear passage, though if the globe-valves must be 
used it is better to place them with the stems sidewise, but not quite 
down to the level. This gives a clear and level waterway on a 
vertical section, 

HOT-WATER RADIATOR. 

St. Johns, N, B. 
Q. Do YOU know of a hot-water radiator for use in private 
dwellings, in place of box-coils for house-heating by hot water ? If so, 
kindly inform us. 
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Hot-water heating is largely used in our city, and has proved 
highly satisfactory and very economical of fuel. We construct a low- 
pressure hot-water heating apparatus, open to the atmosphere, for 
private dwellings, and must say we prefer it to steam for that purpose, 
although we put in low-pressure steam gravity apparatus, working at 
one pound pressure, also. But the universal opinion here is in favor of 
hot water for private residences, and steam for large buildings, schools, 
public halls, etc. 

j4. Any heater that can take its supply at the top so that the flow 
of the water will be downward from the highest point will do. 

There are cast-iron radiators extended with vertical (ins made up 
of two, three, or four sections placed one above the other and connected 
at one end only. That is, the upper section connects on the right, 
say with the second section, and the second on the left with the third, 
and so on, giving these heaters the positive principle of a return-bend 
coil for hot-water work. 



REMEDYING THE AIR-BINDING OF BOX-COILS. 
Q. I REPLACED a duster of old-pattern Gold's radiators with a 
box-coil, connected as in Figure 17. I cannot get all the pipes to heat, 
the centre ones being air-bound. What is the best plan to remedythe 



I trouble ? The steam and return-water all has to work to and from 
r the boiler by the 2-inch main. The middle loops of each section of the 
I box-coil do not heat. There is an air-cock in the lower header. The 
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pipes which enter the upper header and its valves are one and a quar- 
ter inches in diameter, and the pipe from Ihe lower header to the Ut is 
one inch. Below the redudng-coupling the pipe is two inches. 

A. Goi-coib connected at top and bottom with a single pipe, as this 
one is, will always be air-bound, unless air-cocks are set all over it, or 
unless it leaks badly in the joints, the leaks acting as air-vents. 
Another difficulty about it is, that it can never be shut off entirely ; in 
fact, we think the coil wiil work better if the valve shown is always kept 
closed and an air-vent put in the upper header To get satisfactory 
results cut out the nipple between the lower header and the tee, and put 
on a separate return-pipe with its valve. 



HOW TO USE A STOVE AS A HOT-WATER HEATER. 

Q. We wish to heat a long room by hot water if possible, heat- 
ing the water by a large egg-stove. The idea is to run the hot 



water by pipes from the stove at one end of the room to the other 
end and return the pipes to the stove. The pipe will run on 
side walls of room. Will you be kind enough to say what pipe will 
be best, how to run it, and how to fit it up ? 

A. Use i^-inch pipe or larger. Carry it from the coil, or water-back 
in stove, upward and as high as possible to an expansion-chamber, thence 
run downward and distribute around the room, about as shown in 
Figure i8. If possible, avoid carrying the end of the return-pipe 
where it goes to the stove upward for any considerable distance. If 
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the pipe which first rises to the expansion-tank ir covered so as to pre- 
vent much loss of heat it will help the circulation. The principle of 
the car-heater is what you require. 



"PLANE" OR "PLAIN." 

Q. Will you settle the usage of the term plain or plane surface 
as applied to the outside surface of radiators ? 

In nearly all catalogues and other trade books it is spelled plain, 
but when used by writers it is generally /(^an«. Why this difference? 

A. The difference evidently comes from the view talcen of what 
■' plain " or " plane " surface is. 

The trade was long accustomed to a certain kind of heaters or 
coils made of pipes or castings, which were smooth, or nearly so, on 
the outside ; but then innovation came in and surfaces were put on the 
market which had projections on the outside, but too small to 
be "cored out" in the projection, and they were called "extended sur- 
faces." The manufacturers of old styles of heating- surface then found 
it necessary to call their surface plain, to indicate that it was 
ordinary or common. 

But soon again surfaces were made and put on the market which 
were not ordinary or common, but were corrugated or extended in such 
a manner that the inside or coring of the castings followed the contour 
of the outside of the radiators, and which could not be said to be 
" extended surface " in the first acceptation of the word. Nor were they 
the old kind, which had been called plain for the sake of distinction ; 
but, nevertheless, they had the distinction which the advocates of the old 
school claimed as a point in favor of the pipe method^namely, that 
the inside or steam surface was the same, or nearly the same, as the 
outside surface, but as this latter was not plain it was called plane, to 
distinguish it from hilly or uneven surface. 

Thus, pipe m;.y be called plain or pla/m surface, while irregular 
shaped surface may be either plane or extended, according as the 
coring is done ; but if the core does not follow the shape of the outside 
it is extended ; therefore, all that is not extended may be called plane. 
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ELATIVE VALUE OF PIPE AND CAST-IRON HEATING- 
SURFACE. 

Q. Please state your opinion as to the relative value of pipe and 
cast-iron sections of the various manufacturers, for use as indirect 
surface in heating by steam. 

In one instance which we know of there is an objection to the pipe- 
coils on account of their hability to become air-bound. The coils are 
about ten pipes wide by eight to ten deep, and three feet to five and 
one-half feet long, with headers at top and bottom for steam and return 
pipes. The coils have automatic air-valves, two to each coil. Large feed- 
pipes are the rule, and all well designed and put up. 

A. There are no reliable data on the relative efficiency of com- 
mercial heating- surfaces. A box-coil should not become air-bound 
when it is supplied at the upper header with properly arranged air-valves. 

If the only fault with the apparatus is air-binding, the difficulty is 
to be looked for in defective construction. 



RELATIVE VALUE OF PIPE AND STEAM COILS. 

Q. Will you give an opinion as to the proper working of the 
coils shown in Figure 19? The following points will give you an 
idea of the construction of the apparatus as it has been put into a new 
building. The building has not as yet been plastered, and objections 
lo the coils having been made, if they are to be changed it should be 
done now, while the building is in a rough state. Gold's indirect cast- 
iron surface was called for, but the steam-fitter, not finding the size of 
the brick chambers such as to fit the cast-iron surface well, made box- 
coils of inch pipe to take their place. If Gold's had been put in they 
would have had to be three to four sections deep, which would have 
brought t'le coil too near the water-line of the boiler. 

The bottom of the pipe-coils is three feet one inch above the 
water-line. The coils are from three to six feet long, as in the sketch, 
from six to ten pipes deep, and from six to ten pipes wide (on the 
headers). For instance, take the largest coil, ten pipes wide, ten pipes 
high, and six feet long, or about 600 feet of pipe, or 200 feet of radia- 
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tiiig-surfacc. Each coil has two air-valves connected at the end of the 
lower header next to where the return-pipe leaves it (see sketch). Do 
you consider these properly put up, so that there should be no trouble 
from air-binding in the middle of the coil, which loses the 
effect from part of 
the surface and ren- 
ders the condensed 
steam liable to freeze ? 

What is the rel- 
ative cost of the Gold 
surface compared 
with these coils of 
pipe as made ? 

A steam-pres- 
sure from two to ten 
pounds will be used, 
according to the 
season. There is 
plenty of pitch in the 
direction the steam 

travels to all of the pipes and coils, and the steam-suppiy mains are 
large. The air-valves are Davis's automatic valves. 

Ought the coils to work free at one time and give trouble at 
another, or ought they work every day equally well ? 

j4. It is difficult to reply to your letter directly. You do not say 
what the trouble is you found to exist, if any ; you evidently only antici- 
pate trouble. But to review the matter as far as we can from your fetter, 
we will say, in the first place, that four sections of "pin-radiators," one 
above the other, can be placed in a height of about thirty-two inches. 
According to this, then, we cannot see why " pin -radiators " would not 
be further above the water-line than box-coils ten pipes deep, which 
must have about three and a half inches to centres, allowing for spread, 
which will make the height thirty-six inches. 

As to which heater will work closer to the water-iine — the 
pin sections or the i-inch pipe box-coils — all other things being 
equal, the pin sections will give the best result, as the steam meets less 
resistance in them in passing from inlet to outlet ; whereas the box-coil 
gives about the greatest resistance of any form of heater made, the 
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Steam having to travel through aU its turns and long pipes of compar- 
atively small diameter. Then, when a box-coil is used, it is better to 
have the steam and return at opposite ends of opposing headers, with 
the air-valves attached to either end of the lower header ; but should 
the resistance and condensation in the coil reduce the pressure enough 
to allow the water in the returns to stand as high as the lower pipes of 
the coils, the air-valves will be abortive, no matter of whose make, and 
in such a case would be better attached to the upper header. Two 
air-valves, also, on one pipe are not likely to improve the working of 
the coil ; one will accomplish all the two can if it is properly adjusted, 
but should the air-valves be separated, and one on each header or at 
opposite ends of the same lower header, some advantage may result. 

There should be no pounding in the middle of the coils, and if it 
is found to exist it will not be caused by air-binding, but by the holding ' 
of water of condensation tor the want of sufficient pressure above it to 
make it flow down regularly. It goes down spasmodically when 
the pressure of its own static head overcomes the resistance from 
below. Then it falls into hot steam in the lower header, condensa- 
tion follows for a moment, a partial vacuum takes place, and the water- 
hammer or pounding is the result. 

The liability to freeze i.s greater with common box-coils than with 
any kind of large -chambered heaters. The Gold surface is much 
cheaper than the plain box-coils, the cost being in the proportion of 
about four to five, and for this reason, if the full surface called for ■ 
was used, economy or a disposition to save on the part of the con- 
tractor did not prompt the use of box-coils. With regard to pres- 
sures, box-coils work better at high than at low pressures. 

Pitch alone to pipes will not make the water " go back." If a pipe 
runs nearly horizontal, with a pitch of half an inch in ten feet, 
and is then dropped suddenly one foot, it will work equally as well, 
for sizes such as are practicable in steam -fitting, as if it had the whole 
foot and more of pitch distributed through its entire length. 

Coils should work every day equally well, but a box-coil that may 
work nicely at ten pounds by keeping the water down may refuse to 
work well at two pounds, and may let it up, simply because the amount 
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of Steam that can pass the supply-pipes and turns and pipes of the coils 
at the low pressure is all used to supply condensation, whereas with 
the higher pressures the greater velocity and increased density of steam 
for the same diameter flow-pipes will supply loss by condensation and 
friction, and have some energy left to "hold the water down"; in 
other words, the pressure from the boiler through the return-pipes will 
be nearly balanced by the steam -pressure through the coils, and the 
water in the pipes will rise comparatively little above its level at the 
water-hne of the boiler. 

WARMING CHURCHES. 

Q. Is the matter of supplying i/inc/ radiation to churches, I 
would inquire what you think of placing a coil in each pew? Of 
course I do not lose sight of the necessity of the ventilating-shaft. 
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or some other method of moving air, with a good proportion of in- 
direct radiation for warming the supply of fresh air, but it does seem to 
me that a coil might be placed near the floor, and directly in the rear of 
each seat, so as to be at the feet of the people in the next seat behind. 
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or under the seats, provided they are so constructed that the heat will 
not pass up in front of the seal under which the coil is. but to the pew 
behind the coil. Fearing I cannot raake myself well enough under- 
stood, I send you the inclosed sketch (Figure so). 

These little coils, a, will connect with the steam and return main 
below the floor in nearly the usual way of large coils, without valves; 
but to avoid long return connections, I think the main return-pipe can 
be as well carried along side of the steam-main, as shown, than on the 
floor, as the basement is generally fitted for a class-room or chapel. 

What do you think of the plan generally, and will not the warming 
of the room from below rather than from above be advantageons in this 
case, as it wilt allow each person to have a "foot warmer," so to say; 
and cannot a church be made more comfortable, even with a lower tem- 
perature, than by most other methods ? 

A shows one way, with a hanging partition, so the heat cannot pass 
front. B shows it with the coil in the pew, and for those who kneel, 
the stool can be made to cover it, if required. 

A. We believe the First Baptist Church of Detroit is done some- 
what in this way ; at least, every pew has its coil. The plan is not new, 
though uncommon, and suggests several interesting questions, on which 
we would like the views of our readers. 

The problem of church -warming is very unsettled. Churches can 
be made warm even to be disagreeable at parts, and be uncomfortably 
cold at the same time in other positions, and this happens with nearly 
all of our present methods, as no one rule can be made to suit all local 
conditions and styles of architecture. If pews run to the floor, the 
counter current which must always set in, sweeping to an outlet or a 
radiator with indirect radiation in the one case and direct radiators set 
at isolated positions along the walls in the other, will be interrupted, 
and will have to pass through the aisles, or on a line near the top of the 
pews — which should be the neutral line. On the other hand, when the 
pews do not run to the floor the return current is at the floor, and over 
one's feet. A person sitting in a pew which runs to the floor and is fur- 
nished with a door, with no heating source within it, with the pew in 
front of a window, will always be cold (in cold weather). The cold air 
will fall from the glass and settle in the pew, and will have to overflow 
to get out, leaving the pew always full of the air of the temperature at 
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which it falls into the pew, and not of the temperature of the hody of 
the church, the occupant being immersed to the middle in air much 
colder than the rest of the house. The same thing is experienced, 
though in a less degree, with the pews which abut on the piers between 
the windows. 



WARMING CHURCHES. 

Q. The plan of church-warming described in the letter pre- 
ceding is not new nor uncommon in this vicinity. One church here 
has used that system for twenty-three years. I have also seen it used 
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in connection with small holes in 
wirh fresh air from the outside. 



the floor under the pipes connected 
A better plan, I think, is to run a 
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single pipe on the floor to front end of churcli, either in the basement 

or on one side of ihe partition between seats (see sketch), thence back 

I on the other side, with branches of i-inch pipe for each seat, made like 
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a Nason tube. This partly overcomes the objection of having too 
much heat in the pews. I have another plan for wanning and venti- 
lating churches {where the basement is not used for class-rooms, etc). 




that is superior to anything I have seen. When I can spare the time i 
will send you a description and sketch. 
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A. We think there is a little danger of having noise with this plan, 
unless the heating-pipe both wa3rs from the tee pitched slightly upward. 
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This is a matter of detail, of course, and all that is required is sufficient 
pitch toward the main pipe to secure the drain of the water that way, 
even should there be some slight change in the level of the floor — not 
an unusual thing with settling buildings. 



PIPING AND FITTING. 



STEAM-HEATING WORK, GOOD AND INDIFFERENT. 

Q. 1 THINK it is evident that there is a good deal of steam-fitting 
done that does not represent the best practice, yet gives fair results. 

Figure 25 is a sketch of part of a hotel job. You will observe that 
the steam-main is carried up from the boiler ; also, that the radiator- 
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connections are branched off straight from a T in the risers, making an 
almost rigid connection ; also, that the returns do not come below the 
water-line, but are what are technically called " dry." 
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The steam-main is only a-inch, yet there is at least 1,200 feet of 

heating-surface supplied by it. 

The pressure carried is about five pounds ; the circijj^tion is good 
— a little noisy at times, but that is the only fault. 

Now, here is a piece of work with steam-mains tofe smr'll, with 
radiator- connections that are contrary to al! rules, with no«liefs, with 
no automatic air-vents, and with dry returns — in fact, lijotitrary to 
everything that I have been taught to regard good work — and yet I 
can vouch for the fact that it heats the building comfortably, and that 
neither the man who did the work nor the man who had it done is 
aware that it is not a first-ciass job in every respect. 

A. A very large share of all the steam-work through the country 
at large is done in a manner " just good enough to work." 

Steam-fitting is like many other trades r its good points are onjy 
brought out by comparison. A man may appear comfortably and 
almost richly dressed in a suit of broadcloth made by a tailor who 
never had learned to cut, but nevertheless was a good sewer, and who 
had the hardihood to undertake any job that came along ; the cloth 
and trimmings being as good as other people's, cost the same, and if 
there was any saving it was on labor alone. Contrast him now 
with a man dressed by a man who is a tailor, and the comparison will 
be obvious and odious. 

A similar difference exists between the work you show and the 
work done by a steam-fitter who is entitled to the name. At the same 
time we must bear in mind that heating-apparatus were invented to 
keep us warm, as were clothes, and that unless both are positively dan- 
gerous to the owner he should not be frightened about their appearance 
— unless he is wealthy. 



PIPING ADJACENT BUILDINGS— PUMPS OR STEAM- 
TRAPS. 
Q. I COME to you once more with one of my sketches {Figure 26), 
which I hope you will be able to understand. I happened to see this 
job a few day.s ago, and remarked it could never be made to work. 
Last winter there was an Albany steam-trap over the boiler in the 
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house No. I, and it did all that was claimed for it, but the parties who 
own the house said thai it required too much steam to run the trap, 
and the rooms in house No. i were made too hot in moderate weather ; 
80 they consulted a " jack-of-al!-trades," who has advised the present 
plan. The bath-boiler (R), forty gallons, is intended to receive all the 
condense- water from houses Nos. 3, 4, and 5. Not less than 3,000 feet 
of pipe (i-inch) is used in the job. A Knowles pump is intended to 
pump the water back into the boiler. 
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There is no way to cool the water in the bath-boiler, and no way 
to get rid of the steam. Now, I wish to know if there is any pump 
that will pump with boiling water or steam. When the party started 
the pump it would not work, and he said it was because the pump was 
too small, and ordered a larger one. You will notice that houses 
Nos. I and 2 are on the return-system or low-pressure, while the other 
three will be on the high-pressure system, and I think very high- 
pressure, as the pump is thirty feet lower and 15a feet away from the 
main steam-boiler. There is no safety-valve on the bath-hoiler. Is 
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there not danger of this boiler blowing up ? It is a cold place, and 
steam is not kept on it at night in the winter. There are all the 
necessary valves on the pipes, though they are not shown. The 
Knowles pump is No. oo, with J^-inch suction and ^-inch steam. 
and J^-inch discharge, increased at two feet from pump to iji-inch. 

A. If you mean when you say the Albany trap "did all that was 
claimed for it," that the apparatus heated and circulated properly, 
regardless of making the rooms too warm at times, we are of opin- 
ion that a great mistake was made when it was removed. 

The graduation of the temperature of steam -radiators to suit 
changes of the weather is something that has been indifferently accom- 
plished by the best engineers in the trade heretofore, and is not to 
be expected with such an apparatus as you describe. When an 
apparatus will work properly with any pressure, let it be one or 
forty pounds, then a good way is to carry low pressures in moder- 
ate weather, and higher pressures as it grows colder. 

Speaking of the steam required to run the "Albany" or 
"Pratt" trap, or any gravity-trap, we think it is a mistake to 
use a pump instead which exhausts to atmosphere. Assuming the 
surface of the ball of such a trap to have seven square feet of condens- 
ing, it will condense less than thr^e pounds of steam per hour, which is 
about one-tenth of a horse-power, and to do this it must be capable of 
putting about 720 pounds of water back into the boiler, regardless 
of pressure, whereas a pump to do the same requires the steam of nearly 
one horse-power, unless the exhaust-steam is turned into the heating- 
apparatus, which, of course, can only be done to advantage with low 
pressure in the pipes, when pump and trap are brought to about the 
same level, in point of duty. 

A 40-gallon bath-boiler appears small for the purpose of a receiver 
for a pump, but should the pump be kept in constant action it will do, 
though if we designed a receiver for such a place we should proportion 
it to hold the condensed water that could be formed in an hour, to allow 
that much time for stoppage or an examination of the pump, etc. A 
galvanized -iron bath-boiler (if it is such that is used) will not burst with 
sixty pounds pressure, though, again, we must say we should not select 
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it for a receiver. If the pump is sufficiently low lo allow the hot water 
lo flow into it by gravity from the bath-hwiler (receiver), it should pump 
hot water. A ptimp is capable of forcing hot water, but will not " suck " 
it when it is near the atmospheric boiling point. The reason, presuma- 
bly, the pump does not work well is, there is too great a loss of pres- 
sure in 150 feet of Ji-inch pipe from the boiler. We would suggest a 
o*ie-inch pipe for the pump. 

We are opposed to giving an expression of opinion on the general 
methods of work — if they are not dangerous to life and limb — all the 
circumstances of which we cannot be acquainted with. 



TRUE DIAMETERS AND WEIGHTS OF STANDARD PIPE. 

Q. I. Will you be kind enough to give the true inside and outside 
diameter of i^-inch steam-pipes, with the standard weight per lineal 
foot? 

a. Will you also kindly inform me if it is possible for pipe to have 
the true diameter and thickness and not come to the standard in 
weight ? 

3. Which is usually the thickest, butt or lap welded pipe ? 

4, Will you also inform me if there is a pipe now in the market 
which is under the standard and which the unwary may buy and use as 
standard to the injury of his customers ? 

A. I. The outside diameter of i-inch standard steam or gas pipe 
should be 1.315 inches; its interior diameter is nominally i-inch, 
but in reality a little greater, and its weight should be fully 1.67 of a 
pound per lineal foot. For i^-inch pipe, the outside diameter should 
be 1.66 inches, its inside diameter nominally x% inches, but in reality 
a little greater, and its weight 2.258 pounds per lineal foot. 

2. With butt -welded pipe — drawn — that is, not subjected to pres- 
sure in the manufacture, this might be possible to a very small extent, 
but lap-welded pipes~—ro/!ed — we think, should be fully up to the 
standard in weight if the thickness is maintained. 

4. When the same thickness of "skelp " is used in both cases, we 
believe the lap-welded pipe is slightly thinner than wrought-iron. 
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There is i-inch pipe now in the market whicii weighs less than i J4 
pounds to the running foot, and when buyers do not know the makers 
from whom they buy, or when they buy through agents or jobbers, 
they should test and weigh their pipe so as to protect their customers 
I and themselves. 

A. Water-pipes contract or expand for every change in their tem- 
perature, let th'eni be lead, iron, or brass. 

Lead expands .0000153 of its length for each degree Fahrenheit it 

I is warmed, and contracts the same amount for each degree it is cooled ; 

wroug'.it-iron from .0000066 to .0000074, according as it is soft or hard, 

and brass about .00001 for all qualities. 

! Example — ^Aasume 100 feet of lead pipe wanned 100 degrees : we 

I have ,0000158 X 100 degrees = .00158 X 100 feet, = .158 of one foot, or 

1^ inches. 



EXPANSION OF PIPES OF VARIOUS METALS. 
Q. Please let me know at what point water-pipes expand. 



EXPANSION OF STEAM-PIPES. 

Q. Will you explain why it is that steam-pipes in buildings — 
rising lines — do not expand as much in practice as is given in text-books 
for the expansion of wrought-iron ? For instance, I have an exliaust- 
pipe a little over roo feet in height. The temperature of the building 
where it was put in was about 60° Fah., and now that an engine is 
exhausting through it, it has only elongated seven-eighths of an inch, 
instead of one and one-fifth inches, as I expected. 

A. Youhaveassumed that the pipe has been warmed from 60° Fah., 
or thereabouts, to 212°, and have calculated the expansion for a differ- 
ence of temperature of i5o''. This pipe being exposed to the temper- 
ature of the atmosphere on one side and the temperature of the steam 
on the other, will really have a temperature between the two. It is 
difficult to assume even how much the temperature of the iron of the pipe 
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wilt be below the steam, or how much it wilt be greater than the air, 
though as a matter of (act it is nearly as great as the steam. It will 
vary also for different degrees of temperatures, and no reliable data 
that we know of are in existence on the subject. 

When pipes are carefully covered with good non-conductors they 
are found to expand a little more than when uncovered. 

The difference of expansion you wish to account for is but .3a of 
an inch, and this compared to i.z does not surprise us ; though with- 
out what you say we should suppose it to be less. 



ADVANTAGES CLAIMED FOR OVERHEAD PIPING. 

Q. We -who do steam-fitting in New York City are seldom called 
upon to do work in cotton factories, but we know that in the Eastern 
States a practice has come into vogue of piping factories overhead — 
that is, the pipes are 
placed near the ceilings 
and near the outer walls 
— and it is actually 
claimed for the system 
that less pipe will make 
a building warm in this 
manner than if it were 
placed against the walls 
low down. How can 
this be so? 

A. We believe two 
methods of piping build- 
ings overhead have been 
been tried. One of 
them is to place the pipes in a nearly horizontal position, side by 
side, and a foot or two from the outside walls, and to run around the 
whole building, a section of which method is shown in Figure 27. 
The other, which is not so much used, is to put the pipes over the 
windows, but in other respects it is similar to the ordinary methods 
of placing coils under windows, and is shown in Figure aS. 
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In the case where the pipes are side by side (Figure 27), there is 
every reason to suppose more water will be condensed per foot of pipe 
than when the pipes are over each other (a full explanation of 
this is given in "Thermus" article, No. 30, page 458, Volume VII. of 
the Sanitary Engineer), and consequently more air is warmed in a 
given time, or a given quantity of air is made warmer in less time. 
With this method less pipe should do, but the amount saved, we 
should think, could only be determined by actual experiment. In the 
method shown in Figure 28 we think no pipe can be saved over the 
method of placing coils near the floor. 

The whole system of warming overhead by direct radiation is more 
one of convenience and necessity than choice of position, but it has been 
found to have fewer objections than was first supposed to attend such 
a system. 

POSITION OF VALVES ON STEAM-RISER CONNECTIONS. 

Q. Inclosed you will find a sketch (Figure 29) of the lower end 
of a steam-rising line. Why I trouble you with it is to point out an 
error that steam-fitters frequently fall into, and which is not always 
discovered until some damage is done by water, not to consider the 
noise that is produced if one attempts to shut off the line. 

The error is this : The steam-fitter, in running his line, provides 
a tee between the steam-riser valve V and the flange-union tor a radia- 
tor on the next floor, but when he comes to run his small pipes a and /> 
he considers it is best to have the return-pipe b connected with the 
return-riser below the water-iine, consequently he introduces a tee into 
the return, as shown, below the water-line and below the valve V. 
What is the result ? If you close the valves V, V, and V ( as you 
must, if you want to shut off a rising line), unless the radiator is also 
accidentally shut off water from the return-riser r' below the valve V 
will pass up in the pipe b through the radiator-base down the pipe a 
and into the steam-riser r. The result is the filling of the line with 
water, followed with a pounding noise. But this is not all ; should one 
attempt to make repairs the water will flow out upstairs — apparently 
without reason, as the operator is positive he closed the riser-valves. 
Of course, when an engineer of a building finds it out, generally to his 
cost, he will ever after close the radiator- valves also, but I think you 
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will agree with me in saying that this is not the proper way to shut oS 
a riser, and that fitters should be more careful and put the lee at c; or 'f 
they want to have the first radiator take steam from the riser, they 
should put the return-valve V at d. 

A. We think the above letter fully covers the case ; though if a iee 
were put into the return-riser in the nipple between the valve V and 




the elbow, and b were connected with it, then the radiator would work 
equally as well as when the return is carried below the water-line for 
jobs of this class, as the condition is then only the same as exists on 
the next story above with a single return-riser, r', as shown in this case. 



CAUSE OF NOISE IN STEAM-PIPES. 

Q. (i) What is the cause of the rattling and hammering noise in 
radiators and pipes for sleam-heating on letting on the steam after it 
has been shut off over night or for several hours ? 

(a) Is it because distilled water has got trapped at some point ? 

(3) If so, would the admission of air at the lowest point of tfcp- 
system remedy it ? 
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(4) It rights itself in about half an hour after steam has been 
turned on. 

A. (1) The rattling and hammering noise (commonly known as 
the water-hammer) is caused by steara within the pipes coming in con- 
tact with water much colder than itself, producing condensation at the 
point of contact, and a vacuum more or less perfect, into which both 
th^ steam and water rush — the steam flowing with its accustomed high 
velocity, and the water, we will say, jumping as soon as inertia is over- 
come. The blow thus given when they meet is the cause of the noise, 
and exerts great strain and pressure on pipes of large diameters with 
much water and high pressures. 

When steam can flow over water — as sometimes water is trapped in 
the base of a radiator— below the line of the inlet and outlet, a rattling 
only is experienced, with a rhythmic sound, caused by an imperfect 
contact of the steam and the water by having a stratum of air 
between them ; but when the heater is full of water above the inlet, 
" banging " and " thumping " is caused by the water being forced 
asunder by the steam, but instantly returning with a shock to Its 
original solidity on the condensation of the entering wedge of steam. 
This goes on until the water is sufficiently warmed to let enough steam 
pass through it to make a pressure sufficient within the radiator to 
press the water out at the return end. 

(i) The distilled water, or water brought ov 
cannot run away by gravity, will cause it. 

(3) The admission of air will do no good ir 
heating-apparatus. 

(4) When the water is as hot as the steam, t 



er mechanically, which 
1 a poorly -constructed 
5r very nearly so. 



ONE-PIPE SYSTEM OF STEAM-HEATING. 
Q. Does the one-pipe system of steam-heating have the preference 
in the East for blocks and targe buildings? Here, where the thermom- 
eter reaches at times twenty-five degrees below zero, is this system 
better for circulation than the two pipes f The architects of this city 
specify the one-pipe system altogether. 
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A. The one-pipe system is entirely out of fashion, not only in the 
East but with nearly every one who has had a trial of it. The only 
advantage that can justly be claimed for it is cheapness of first cost, 
both in labor and materials. In small buildings (single houses) it may 
be used and give very little trouble, if well put in and used with very 
low pressures ; but with high or medium pressures, or in large buildings, 
it will be an abominable nuisance. With all long runs of steam- 
pipes for heating purposes a circuit should be formed, and every 
radiator or coil in a building should "short-circuit" the larger one; the 
large or long circuit, or riser, being in turn a tributary circuit to the 
main circuit, or " mains." This keeps every circuit and subdivision of 
a circuit alive, and the interruption of any part of the system, such as 
the closing of radiators or rising lines, will have no effect on the 
remaining part of the circulation, and the opening and the filling of 
them again will be rapid, as the circulation they are a part of is active. 

With single pipes there can be no circuit, except what goes on in 
the pipe itself. If the pipe is large and short this may do ; but the 
limit is very soon reached, and air, water, etc., is impounded in the ex- 
tremities. When the single valve on such a radiator is negligently 
closed or is defective, steam is admitted in small quantities and is con- 
densed within the heater, partly or altogether filling it. If steam is 
wanted the valve is opened ; but as the water is already in possession, 
and there is no way for it to run out but through the pipe at which 
steam tries to enter, there is naturally a conflict. Loud and continued 
noise is the result, and this noise will go on until the water in the 
radiator becomes nearly as hot as the steam, or until it can condense 
no more steam by contact. Then it will quietly run out at the bottom 
of the pipe while the steam is entering at the top, if the pipe is large 
enough for the two currents. Otherwise the noise is likely to continue 
at intervals, and what was intended for a steam- radiator will be a 
hot-water heater. Drawing a basinful of hot water from the air-cock 
and throwing it out of the window on a cold morning (the conventional 
method) relieves this condition of things for a short time. 

Of course there are cases where these little air-cocks or valves are 
connected with a little pipe and run to the sewer or some other c 
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ient place where they " will not make a mess " and will be out of sight, 
and the occupant of the room is no more troubled with the fear that he 
or she may scald some one's child, as when they emptied their hasin in 
the regular manner (the servant having refused to carry so much water 
down-stairs), and the inventor of the little pipe is blessed where he was 
before anathematized, and all goes apparently well. But, from a practical 
point of view, what has this man done ? He has altered a single-pipe 
system into a two-pipe system, and a very bad one at that, as he is 
losing a large part of his condensed water into the sewer, or, if it does 
not go to the sewer, he is sapping the foundations of the house with it. 
The result is, that if he has not a good water-feeder, there is a burned 
boiler in a short time, and no one knows where the water went to, and 
if the steam-fitter has an idea he is likely to keep it to himself. 
It is also difficult to get air from a one-pipe system. 



HOW TO HEAT SEVERAL ADJACENT BUILDINGS WITH A 
SINGLE APPARATUS. 

Q. I HAVE made a study of the systems of ateam-heating for the 
past year, and have been rewarded with the most gratifjnng results, but 
just now I have a problem which seems difficult to solve. It is aa 
follows : 

A gentleman desires to have a factory and private residence heated 
by direct vertical radiators from one source — viz., the factory. The 
factory is elevated about four feet above residence, as you will see by- 
Figure 30, and they are ninety-four feet apart. The factory cellar is 
eight feet deep, and if a line were drawn from the top of the residence 
cellar it would come within four feet of the bottom of the factory cellar. 
What I wish to know is, whether the residence can be successfully 
heated by a gravity system of steam-pipes, provided I could place the 
water-line of boiler one to two feet below steam-main. Would this he 
practical ? I suppose I could overcome the difficulty by the use of an 
automatic return-trap. Any information you can give me will be most 
gratefully received. 

P. S. — Would a gravity system in the factory and an automatic 
return for the residence work successfully together? 
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A. One or even two feet between the level of the mains of a gravity 
steam-apparatus seldom gives satisfaction. Not that it is impossible to 
have the apparatus work if you use very large main pipes, but there will 

be times when comparatively sudden 
changes of pressure will raise the 
water-columns in the return-pipes, and 
then it would be very difficult to shut 
off or let on steam without considerable 
noise and with the chance of breaking 
fittings or pipes by the water-hammer 
when the water-line is so close. 

We know of one building — a large 
apartment -house — in New York work- 
ing on a o- inch difference of level 
between the second gauge- cock and the 
mains. The apparatus works well 
when untouched, and steam is raised 
and lowered with all valves opened, but 
should steam be gotten up on the 
boilers with the main valves closed, or 
should the valve be closed for some 
purpose for a short time, it is not then 
safe to let steam on the building again 
unless all the water is run from the 
return-pipes into the sewer. Again, 
should a riser be shut off and let on 
again with an apparatus that is run so 
close, the sudden draught of steam into 
the empty riser and heaters will cause a 
momentary loss of pressure in the mains 
sufficient to let the water-columns up. 
In this case, all things considered, 
we would advise the use of a gravity system in the factory, as shown 
to the right in the diagram, and a direct return-trap system in the 
residence. 
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The pipes S are the Eteam supply-pipes or mains, and S^ indicates 
the return-pipes, while S' is the relief from the end of the main under- 
ground hack to the receiver of the trap. This pipe when it enters the 
receiver should be provided with a check-valve, as well as the pipe S'. 
to prevent "short-circuiting" or back -pressures from the receiver to 
the mains, before the pressure from the boder filled them equally when 
letting on steam. 

The residence may be piped with the return-pipe overhead, as 
shown in the diagram, but the sizes of pipe used should be very nearly 
as great as would be used in a gravity apparatus of the same size. 



PATENTS ON THE MILLS SYSTEM. 



know if there is a patent on 
i-heating " — i, e., running the 
ind running the distributing- 



Q. Please be kind enough to let n 
what is called the " Mills system of ste 
steam-main to the top of the building 
mains downward ? 

A. There is a patent or patents on the " Mills system of steam- 
heating," but the Mills system patents, as we understand them, do not 
cover the right to use steam fed through a down system when in con- 
nection with a separate return riser-pipe. The Mills system is 
the use of a "down-steam" riser, with a short connection with one 
valve to one end of each radiator, the return-water flowing through the 
same connection into the riser again, and falling through it into a hori- 
zontal return-pipe near the floor of basement or cellar. 



AIR-BINDING IN RETURN STEAM-PIPES. 

A CORRESPONDENT writes : 

" Sir : It is generally known to the steam -heating trade through- 
out the country that air-binding is likely to take place in return-pipes 
of steam-heating apparatus and be the cause of continual annoyance by 
the holding of the return water in vertical rising lines or radiator-con- 
nections much more above the water-line than is due to the difference 
of pressure between the boiler and the ends of the distributing pipus ot 
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the steam-supply system. I have run return-pipes along basement-floors 
in gravity apparatus sometimes, with a fiuA in the direction of the 
boilers when 1 can conveniently do so. Often I am forced to run level, 
and now and then I am forced to rise up and go down again to get 
over something that is in the way. This last, I beHeve, many steam- 
fitters do as well as myself, claiming that it can have no perceptible 
effect on the working of the apparatus. In one case, at least, I have 
discovered it to be a serious matter, 

" The apparatus in question I had fitted up with a sufficient grade 
to the return-pipe, until I had passed half the length of the basement, 
when I was forced to rise above a drain-pipe or go under it. I chose 
the former method, giving the matter very little consideration at the 
time. When the apparatus was completed, and steam up, I was sur- 
prised to find that the water stood much higher in certain return-pipes 
than I had calculated on, and that at times water was running from the 
air-valves on (ertain rising lines — the valves being placed at the lower 
end of the lines near the ceiling of the basement. These rising lines 
and radiator-connections which acted in this manner were the ones fur- 
thest from the boiler, and at once it occurred to me that I had by some 
means used mains of two small a diameter ; hence the supposed loss of 
pressure. But on mature deliberation I assumed my mains were large 
enough, and I began to look for my trouble elsewhere. After proving 
there was no mechanical stoppage in the pipe, I filled up and tried my 
apparatus again, and found it went well for a time, but again filled up 
some distance in the same risers. 

" The question then came to my mind whether ' air-binding,' such 
as you sometimes have in waste and water pipes, could have anything 
to do with it, as I had noticed that the rising lines between the boiler 
and the rise in the return worked well, though the others did not. To 
test the matter I punched a small bole in the return-pipe, when com- 
pressed air immediately rushed out and the water came to its proper 
level in the other rising lines. 

" This experience may be of service to some of your readers who 
are troubled with imperfect circulations in their heating apparatus, and 
I offer the suggestion for their benefit." 
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AIR-BINDING IN RETURN STEAM-PIPES. 

A CORRESPONDENT writes : 

" Sir : Referring to the preceding letter on this subject, it is 
usually advisable to run the return -pipe under such an obstruc- 
tion as your correspondent mentions, by constructing an inverted 
syphon in the return-pipe, as in Figure 31. If the return-pipe 
cannot be passed under the obstruction, it must be passed over it, 
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A — Obstruction. 



Figure 31. 

B — Return-Pipe. C— Inverted Syphon. D— Plug or Cock for drawing syphoa 

when necessary. 



as in Figure 32. Your correspondent omitted to put in an equalizing- 
pipe connecting the top of his syphon with the nearest available steam- 
supply pipe ; consequently when the water was run into the apparatus, 
the lower parts of the return-pipe filled, and forced the air into the top 
of the S3rphon, where, as it had no outlet, the " air-binding ** was the 
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Figure 32. 
A — Ofastnaction. B — Return-Pipe. C— Syphon. D Equalinng-Pipe, £ Steam-Supply Pipe. 

result. If your correspondent will put in an equalizmg-pipe, as in 
Figure 32, he will find the air-binding permanently cured. When pipes 
are filled with water, the air will always lodge at the highest point if no 
outlet is provided for it." 
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SIZES OF REGISTERS TO HEAT CERTAIN ROOMS. 

Q. Would you be kind enough to give me the sizes required for 
the following registers ? I am putting in registers too large in a house, 
where they will look clumsy. This house is in Salem. It has an 
orchard on the north, with a large brick stable to keep off cold winds. 
For chamber marked D. R. Chamber he has i7°X25' between the 
opening. I say it is unnecessary. Also, how many square feet of 
radiation would your sizes require, and how often would this change 
the air in the room? The walls of the house are hollow. 

Size of register which is required to heat the following rooms by 
indirect radiation, boiler s'nii', thirty 3-inch tubes, on north end of 
house : 
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if these rooms have open fire-places except the dressmg- 



j4. Under conditions such as you are likely to have in the rooms on 
the first floor of a house, with indirect radiation and natural currents, 
with a fire-place chimney, the velocity of the air through the flues will 
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be between i}i and 3 feet per second. If you now consider a flue of 
one square foot of cross-section you will have 3,600 cubic feet of air 
that will pass into the room in an hour, assuming your velocity to be 
only one foot per second ; but assuming it to be i^ feet, the minimum, 
you will have 5,400 cubic feet passing, the equivalent, very nearly, of 
moving the air once in an hour in the dining-room. If four healthy 
persons occupied this room continuously, this would give them /air 
ventilation, and should you get the velocity of three feet per second, 
it would give them good ventilation. 

If this amount of air entered at the temperature suitable for living 
and breathing, say 65° or 70°, and the temperature outside was 10°, the 
loss of heat through walls and windows would be such as to keep the 
room at a temperature much too cold to live in. To make the room, 
therefore, fit to live in (air at 70° or thereabouts), air must enter in very 
much larger quantities, or it must enter at a temperature much above 
70°, and you must trust to mixing it with the air cooled by the windows 
and walls to maintain a living temperature. If we assume now that 
each square foot of glass will cool ij4 cubic feet of air per minute from 
the inside temperature to the outside temperature, we have for dining- 
room 150 square feet glass X ij4 = 225 X 60 = 13,500, of the number 
of cubic feet of air cooled, say, from 70° to 10", or by 60° Fah, 

This gives us 13,500 cubic feet of air warmed {or cooled) Go", or 
810,000 cubic feet warmed or cooled 1°, as the amount necessary to 
maintain the heat. Of this amount we require at least 5,400 cubic feet 
of air warmed from 10° to 70° to maintain ventilation, and as only 
5,400 will actually come through the register or flue with a velocity of 
I ^ feet per second, we must admit it warmer, and this will give us 13,500 
X 60 = 810,000 ■+■ 5,400 = 150° as the temperature at which the air 
should pass the register for such conditions. But 150° Fah. is a tem- 
perature that cannot be readily obtained from ordinary steam-coils, 
though it can be from a furnace, and 100° to izo° is all that can be 
looked for with ordinary steam -apparatus. 

As we are now forced to take air at 100°, we have 100° ■*■ 810,000 
= S,ioo as the number of cubic feet of air at the temperature neces- 
sary to maintain the heat of the room, and the heat we must maintain as 
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well as ventilaiion. This divided by 5,400 — the quantity of air that 
will pass safely through one square foot of flue — gives 1.5 square foot 
as the cross-section of the flue for the dining-room. This, fortunately 
for us, gives air in excess of/o»> ventilation, and what may be called 
almost good ventilation. 

We are required now either to get a greater than aminimum velocity 
of air through a given size flue, or to provide a flue of greater size, for 
we are forced to take air between 100° and 120°, 

Therefore, with a minimum velocity of 1% feet for first floor and 
three feet for second floors, we have approximately flues of one square 
foot of cross-section for each 2,500 cubic feet of space in first-story 
rooms, and the same for 5,000 cubic feet of space in second-story 
rooms and those above, when we allow for a practical magnitude to 
overcome friction of turns, etc. No flue should be less than Sxia 
inches. 

To find the coil for a given room or flue, take all the air passed 
for an hour — say 8,100 cubic feet for dining-room ; multiply it by the 
degrees it is warmed, and divide it by 48,000, and it gives the number 
of pounds of water to be condensed in the coil in an hour. Average 
coils and radiators will condense from one-fourth to one-third of a 
pound of water per hour per square foot of surface. 

Let the open fret-work. of the register have equal area with the 
flue. 

On page 32 of Tuttle & Bailey's catalogue of registers will be 
found the capacity in square inches of openings through fret-work. 
With forced ventilation, flues may be very much smaller. 



DETERMINING THE SIZE OF HOT-AIR FLUES. 

Q. Can you give any rule for determining the size of a hot-air 
flue with reference to the cubical capacity of a room ? To illustrate : 
say on first floor, one square inch of radiating surface to one cubic foot 
of space, three-quarters for second floor, and less for upper floors. 
Now, on this basis, what is the rule for determining size of the ducts 
and cold-air inlet, and proportions between them ? 
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A. To aid in the computation of dimensions of flues the following 
was pubhshed in the Pascal Iron-Works Catalogue in 1870 : 

"The following dimensions of flues will insure a supply of warm 

"J^fr the heating' flues. — Height of bottom of register above upper 
surface of radiator, i, 2, 3, 4, 6, 8, 10, 15, 20, 25, 30, 40 feet and above ; 
square inches of flue needed for each square foot of radiating surface 
which the room requires, a, 1.41, r.i6, 1.00, 0.8a, 0.71, 0.63, 0,52, 0.45, 
o-4o> 0.35. o3!> inch. 

" To the area of cross-section obtained from these figures add 
twenty square inches to compensate for resistance of mouth of inlet 
and of discharge, or to give practical magnitude to small flues. 

"For the ventilating- flues. — The same rule may be followed, only 
the height is to be taken from top of register to top of chimney or 
ventilating- stack or outlet." 

Heating-flues should be tin-lined. 

Example — Room of 3,150 cubic feet capacity, latitude of Philadel- 
phia, north-west exposure, first story. Ratio of one square foot radiating 
surface to 63 cubic feet space, where the glass window-surface in the 
room is not over one of surface to 100 of space, would require 50 square 
feet of radiating surface for steam not over 15 pounds pressure. 
Suppose top of radiators to be two feet below bottom of registers (or 
surface, if they are flat) .-. 50X1. 41 = 70.5 -1-20= 90.5 square inches, or 
a heating-flue 9 x 10 inches would be demanded. Suppose top of venti- 
lating-chimney to be 40 feet above top of ventilating- register .-. 50X0.32 
= 16 -+• ao = 36 square inches, or a ventilating-flue 9x4 inches would 
be needed. 

These figures are wholly empirical, and the 36 square inches is 
evidently too small for an outlet, when the intet to the room is 90,5 ; 
but they will serve to guide a practical man who has had experience 
in beating in proportioning his requirements on the builder. 

Cold-air ducts supplying air to numerous hot-air registers can 
safely have a cross-section as large as the sum of all the heating- flues, 
but it will be found that the inducement of the high flues will allow the 
cold main or duct to be tkroitUd by some kind of shut-off with 
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advantage, while in any steam or hot-water apparatus some automatic 
contrivance should close the cold duct whenever the steam or heat of 
the water goes down. 



WINDOW-VENTILATORS. 

Q. One ot the teachers of an institution for girls has applied to me 
to know whether any improvements have recently been introduced in 
methods of continuous window- ventilation. The method by introducing 
into the sash a revolving fan is of course famihar. Some one patented, 
a few years ago, a device for " filtering " the air which is permitted to 
pass through wire gauze at the base of a window, allowing a constant, 
gentle draught, free from dust, or by substituting muslin, free from 
moisture, to some extent if the mushn be changed from time to time. 

This latter method was introduced into one or two schools of New 
York City by joint recommendation of my friend, Dr. W. Gill Wylie 
(40 West Fortieth Street), and myself. Dr. Wylie suggested to me 
to write to you on the subject. If you can kindly refer me to any 
articles containing an account of further improvements, I shall esteem 
it a favor. 

A. There are many devices for securing ventilation by windows 
without producing unpleasant draughts, the principle of all being the 
same — viz., to direct the incoming current of air upward toward the 
ceiling by means of a deflect in g-plate. Wire gauze and coarse muslin 
are used in many of these contrivances, to keep out dust, flies, etc., £ind 
to break up the incoming air into fine streams, and thus avoid draughts. 

The latest patents of this kind we have seen are that of J. G. 
Bronson (No. 270,733, dated January 16, 1883}, for an extra sash or 
deflector-plate, and that of Sarah B. Steams (No. 271,146, dated 
January 23, 1883), for a deflecting-piate with a gauze or cloth strainer. 
Copies of the specifications and drawings for these patents can readily 
be obtained from the Patent Office in Washington. 

The practical working of such contrivances depends on the mode 
in which the room is heated, on the presence of an open fire-place or 
special foul-air flues, on the external temperature, and on the direction 
and force of the wind. As adjuncts to a properly arranged system of 
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t is a mistake to rely 
containing a number 



ventilation they are convenient and useful, but i 

upon them solely to secure ventilation in a room 
of persons, as for example, in a school-room. 

Some additional particulars about simple means of window- ventila- 
tion are given in the abstracts of Dr. Lincoln's paper on school-houses 
in the Sanitary Engineer, Vol. VL, page i86, and by Dr. J. S. Billings, 
Vol. IV., page 130. 

^^^^n. CORRESPONDENT Writes : 

P " I notice an inquiry re^-arding window- ventilators. Having had 

occasion to use something cl the kind, I have devised and used with 
very good results a modification of the old plan of setting a strip under 
the sash, for the sake of the air entering at meeting- rails, of which 
please find a sketch (Figure 33) inclosed. 
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" It consists simply of a piece of board as long as the width of 
window and three or four inches high, set about an inch back of the 
sash and secured in place by vertical grooves in the ends, sliding over 
two round-headed screws in the stop-head at each side of window. 



Y raising the sash a trifle, air is admitted in a thin sheet and 
deflected upward, and there is the same action ai the meet i.ig- rails, 
which is all 1 have ever seen attempted by anything of the sort. A wire- 
gauze screen can be bracketed to the outside of the strip if desi/ed. 

" The cost is nominal ; there is no interference with using and 
fastening the sash in the usual way ; the strip can be remoTed in an 
instant, and whether it is in or out, the window is not disfigured," 



REMOVING VAPOR FROM DYE-HOUSE. 

Q. Could you inform me of the best way to take steam out of a 
dye-house ? It is easy enough to do this in the summer by opening 
the windows and letting it blow out, but in the winter the cold air pre- 
vents it from coming out. 

It has been tried to draw it out with a fan, but that does not answer 
the purpose. The fan, of course, draws out the air, but leaves the 
vapor in the house. We have also tried to ventilate the steam through 
the roof by artificial heat, but with the same result as the fan. 

This is a dye-house for a hat factory, and the steam is of a very 
wet nature, conse- 
quently like a vapor, 
and not like the 
ordinary steam from 
a boiler. 

A. We think a 
properly arranged 
fan would do more 
to remove the vapor 
from the room than 
any other means, 
excepting, perhaps, 
an aspi rating-shaft 

of large dimensions and high, with heating surfaces within the shaft, 
arranged with a view to getting the greatest results from the smallest 
quantity of heating surface. 
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In any case provision must be made for admitting as much air, and 
as fast as the fan or aspirator is capable of drawing it out. 

The air is the vehicle which holds the steam or vapor in suspen- 
sion, and when it becomes surcharged, the vapor ' being the 
lightest, the superabundance will be found near the ceiling, so that 
whether a shaft or fan be used, the air must be drawn from the top. 

A way to remove moisture from the air of a drying-room, without 
changing the air, is to condense it against pipes, placed at the upper 
part of the room, through which cold water is circulated. 

Troughs are arranged under these pipes to receive the water so 
formed and conduct it without the house. 

Professor William P. Trowbridge, of Columbia College, in a paper 
read at the first regular meeting of iSSa of the American Society of 
Mechanical Engineers, says ; " There seems to be no doubt that 
steam-coils properly devised and adapted to chimneys or flues will give 
a more efficient ventilation than the blower, for less cost of construction 
and maintenance ;" He also says : " The arrangement of the steam- 
pipes in such a manner that the greatest amount of heat will be trans- 
ferred to the air with the least resistance to its motion is a matter of 
importance ; " and he suggests that a flue may be divided into smaller 
flues at its base with sheet-iron diaphragms, between which the vertical 
pipes should be placed, as shown in the diagram. Figure 34. 



VENTILATION OF THE CUNARD STEAMER "UMBRIA." 
The steamer " Umbria," the latest addition to the fleet of the well- 
known Cunard Company, reached New York on her maiden trip on 
November 10, 1884. She was built at the works of John Elder & Co., 
near Glasgow, Scotland, and is 520 feet long by 57 feet 3 inches beam, 
with a depth of hold to upper deck of 41 feet ; her measurement being 
over 8,000 tons, and, though not the longest, in probably the largest 
vessel afloat, except the " Great Eastern." She is built of steel, and in 
the finest manner known to marine architects. She is divided into ten 
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water-tight compartments, with doors sliding across the ship instead of 
moving like a portcullis, or swinging. 

Her engines are of the inverted compound type, being composed of 
one high-pressure cylinder, 71 inches in diameter, between two low- 
pressure cylinders, each of 105 inches diameter, one fore and the other 
aft of the primary cylinder — the stroke of all being six feet. The pis- 
ton-rods and connect- 
ing-rods are of forged 
steel, the former being 
11^ inches in diam- 
eter and the latter 15 
inches. The main 
shaft is 24 inches in 
diameter, and has a 
Ihrast-beaiing of 17 
feet in length, with as 
many collars on the 
shaft, which run in 
bearing- shoes, each of 
which is capable of 
separate adjustment. 

She has accom- 
modations for about 
8ao first-cabin passen- 
gers. Her music- 
saloon is 76 feet long 
by the full width of 
the ship, and is about 8 feet in the clear underneath the deck-beams. 
The dining-saloon is immediately below the music-saloon, and is of 
the same dimensions ; a domed skylight giving downward light to 
both through a well-hole of equal dimensions through the deck of the 
saloon. 

Systematic ventilation and artificial warming are provided to all 
parts of the ship, the sailors' forecastle, even, and the firemen's quarters 
being provided with both. The system of ventilation used is known as 
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Green's patent. In the ordinary ship's ventilators are placed Injecting 
nozzles, Figures 35 and 36, through which air, atapressure of five pounds 
per square inch, is discharged, causing an induced current of air either 
in or out of the compartments of the ship, or both, as the case may 
require. An air-compressing engine is provided, and situated in a part 
of the main engine-room set apart for it. It is supplied with steam 
from the main boilers, and also from a donkey-boiler to be used when 
in port. This engine compresses air within reservoirs, from which it 
is released into the injecting nozzles through pipes of about one 
inch internal diameter, which lead from a trunk-main which runs 
the whole length of the ship on both sides. Outward movements 
of air are secured through the hollow stee! masts and through the 
annular spaces between the smoke-stack and jackets which surround 
them. 

Each stateroom is not supplied with a separate ventilator, but at 
short intervals along the passages they are to be found. 

The heating is done by copper pipes of about three inches in diam- 
eter, over which is placed a fret-work guard of cast brass. These 
heaters are principally in the passages where the cool air is admitted, 
and heat and a change of fresh air to the staterooms is secured by 
means of fret-work between the transoms and fixed lattice-work panels 
iu the lower parts of the stateroom doors, causing the heat and air to 
enter by the latter and escape by the former. 

Figures 37 and 38 are details of the heating-pipes and guards. They 
are the result of circumstances, and are efficient ; but an improvement 
that we would suggest would be to have them so arranged that a stew- 
ard, in cleaning, could remove the guards to properly cleanse under 
them — which might be done by having them hinged at one side, that 
they could be turned over. As it is, where a hose can be used, they 
can be kept ordinarily clean ; but in the stateroom passages, and under 
settees and dining-room tables, this cannot be done, and the scrubbing 
or sweeping which has to be resorted to forces dust, etc., deeper into 
them. Steam is taken from the main or donkey boilers, as the case 
may be, and the condensation is returned to the hot well or used for 
washing purposes aboard ship. 
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For the purpose of heating water for the baths and for washing 
when there is not sufficient condensation from the heating-apparatus, or 
when it is not in use, two special condensers are supplied, and a still 
also is provided for making drinking-water, should the supply that is 
carried in tanks be not enough, as on a long or delayed voyage. Two 
of Haslen's (of Leeds, England) dry-air refrigerating-apparaluses arc 
provided — one small for the storerooms, and one large for a cargo 
compartment. Their principle is to compress air into reservoirs, 
through which the sea-water is circulated in small pipes — somewhat in 
appearance like a surface condenser — for the purpose of extracting the 




heat caused by compression. The air is then liberated, when it imme- 
diately expands, and is in condition to seize on the heat of surround- 
ing objects, even to the point of producing ice. The actual capacity of 
the large machine is not known to the engineer, but, as an experiment, 
130 tons of dressed meat were taken to Liverpool on the return 
voyage, preserved this way. 

The ship is lighted throughout by incandescent electric- lights, the 
system being Andrews', of Glasgow. The dynamos are Siemens', 
and are four in number, each driven by one of Brotherhood's three- 
cylinder engines. 

The vessel is commanded by Captain Cook, and her chief engi- 
neer is Mr. John Heggie. 
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CALCULATING SIZES OF FLUES AND REGISTERS. 

Q. Can you tell me if there is any published data giving the size 
of heating Hues and registers for steam and hot-air heating ? 

A. The size of a flue in a wall or the opening through a floor will 
all depend on the amotent of air required in a roam in a given time and 
the velocity you are likely to obtain with any particular apparatus. The 
flues or registers for hot-water apparatus should represent the maxi- 
mum of size, as the temperature of the air-currents will be lower than 
with any other class of heating -apparatus, and may be said to represent 
the minimum of temperatures. On the other band, the air from a fur- 
nace being warmer than from a steam or hot -water apparatus, the mini- 
mum of flues may be used. This, of course, is all on the assumption 
of natural currents — no forcing, as with a fan, being used. 

The force which produces motion in a heating-flue is the differ- 
ence between the weight of a column of warm air in the flue from its 
start at the heating-coil or furnace, until it reaches the outside air at 
the top of the house, and a corresponding column of the outside atmos- 
phere of whatever temperature it may be. If the inside column of air 
be twenty-five feet high and you warm it iao° Fab., you increase its 
bulk one-quarter — or, in other words, it will have to be 31^^ feet high 
to give it equal weight with a column of air of the density from which 
it had been warmed. But as the height of the heated column is limited, 
by the height of the flue — twenty-five feet — the force of the cold col- 
umn presses in on it with a velocity equal to that acquired by a body 
falling 6J^ feet ; the velocity of the descent equaling eight times the 
square root of the height of the descent in feet or decimals of a foot, or 

16.09 X ^'"S = 20 feet per second as the velocity in the flue ; in which 
g is the distance through which a body falls in a second of time and k 
the distance fallen through. Presumably in practice one-half this 
velocity cannot be exceeded, and some authorities claim a coefficiency 
of .4 as about right for ordinary circumstances of flues and registers 

For more information on this subject see Billings' " Ventilation and 
Heating," page 31, and Hood's " Warming and Ventilating," page 359. 
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CHURCH VENTILATION. 

Q. What would be the best mode of drawing the hot-air from 
betweeD two roofs of a church building, the space being between 
ceiling and roof? 

If a screw is recommended, what would be the circumference or 
diameter ? 

I would like to attach a windmill to draw the hot-air out. 

A. If it is simply to cool the space between the ceiling and the 
roof of a Gothic structure, we think louvered windows at the ends and 
a louvered ventilator at the apex should suffice. 

If it is necessary that the vent-flues of the church or the ventilators 
over the chandeliers open into this space, and there is no artificial 
outlet, make suitable outlets similar to the above. 

If, again, you wish to remove warmed or vitiated air from the 
church faster than it can go out by such flues or openings as you may 
chance to have, by natural currents, a fan may be used to good advan- 
tage. 

The size of the fan will depend on the amount of air to be 
changed in a given time, and a fan of the class used in the Capitol at 
Washington, five feet in diameter, will move from seven to twelve thou- 
sand cubic feet of air per minute according to the speed at which it 
is run. 

There are other classes of fans in the market, of which the makers 
will be glad to furnish the capacity and size, if you state the 
quantity of air you wish to remove. 




ECONOMY OF USING EXHAUST STEAM FOR HEATING. 
Q. I HAVE in charge two tubular bailers 4j^'xi4', 70 pounds steam 
pressure, and an engine aa'x 36', adjustable cut-off one-half, 78 revolu- 
tions. The exhaust steam from the engine heats three floors 6o'x4o'. 
I am about to connect a Korting condenser to the engine, and get 
about 28-inch vacuum ; this will relieve the engine of all back -pressure, 
besides a gain of power. Then I will heat the three floors by live 
steam, and return the same directly to boilers by means of a Pratt 
return-trap. I will, also, give them more heat than by using the 
exhaust steam. I will use a pressure-regulator, and give seven pounds 
to heat the building. I would lilce some information as to what the 
economy will be in favor of using the condenser and trap over heating 
by exhaust steam. 

A. To avoid a misunderstanding about the question of using 
exhaust steam for warming, we will say that when all, or even a com- 
paratively small quantity of it, can be utilized and properly condensed, 
economy is in favor of throwing a slight back-pressure on the engine 
and using the exhaust steam. The commoner and poorer the engine 
the larger the ratio will be in favor of utilizing the exhaust steam for 
heating. 

In the present case, cutting off at one-half stroke, the mean pres- 
sure in your cylinder may be assumed at 57 pounds per square inch 
when there is one pound back-pressure above atmosphere on the 
engine, which will develop a total {not indicated) horse-power of 304. 
If, on the other hand, you expand your steam down to 14 pounds 
below atmosphere, your mean pressure will be seventy pounds in the 
cylinder, with a total horse-power of 374, which will be a gain of 70 
horse-power, without evaporating any more water. If we assume you 
now use 45 pounds of water per nominal horse-power, your total evap- 
oration will be 13,680 pounds of water, whereas if you develop 374 
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horse-power under the same conditioos ( no n- condensing), you would 
have to evaporate 16,830 pounds of water — 3,150 pounds more. We 
thus appear to gain 13.5 per cent., but when we consider that we lose 
ii.j per cent, due to the difference of temperature of feed-water between 
a 12° and 100°, we may consider the actual gain as only 35 horse- 
power, or the equivalent of 1,545 pounds of water evaporated. The 
gain in economy is now with the condensing-engine, until such time as 
the steam required for the warming of the building reaches 1,545 
pounds in weight. The condensed steam or water required for the 
space you mention will be about 500 pounds per hour, but could all the 
condensed steam, which would leave the engine when using high pres- 
sure to its fullest capacity, be utilized, it would warm in average build- 
ings nearly 2,000,000 cubic feet. 

We assume your question to be hypothetical, as your boilers are 
evidently small for the duty. 



HEAT OF STEAM FOR DIFFERENT CONDITIONS. 

Q. A DISPUTE has arisen between two local engineers and myself 
with regard to the value of steam for heating under different condi- 
tions, and, as we cannot agree, we have decided to refer the matter to 
you for a decision. A claims that one-pound weight of low-pressure 
steam, say at 5 to 10 pounds above atmosphere, will warm more air 
when condensed to water than if the steam was high -pressure, 50 or 60 
pounds. B claims that the high-pressure steam, being the hottest, must 
be able to warm more air ; and I claim that as " tAe heat of steam is the 
same for all pressures," there can be no difference. Who is right ? 

A. If a pound of steam at seven pounds pressure above atmos- 
phere is condensed to water at the same temperature as the steam (238° 
Fah.), 952 units of heat will be realized. If, on the other hand, 
steam at 60 pounds pressure is condensed to water at 307° (the tem- 
perature of the steam), only 899 units of heat are realized. This is on 
the supposition that the steam is condensed to the temperature of its 
water only, and then A is right. But from your letter we cannot say 
that B takes that view of it, and should he consider, or be of the belief. 
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that the steam in both cases would be cooled to the same temperature 
— say water at atmosphere — he (B) would be Tight ; as in that case the 
units of heat from 60 pounds pressure of steam to water at 2ia° will be 
985 per pound of steam ; while steam in cooling from seven pounds to 
the same temperature gives off but 972 units. 

With regard to yourself, the heat of steam is not the same for all 
pressures, as at 200 pounds per square inch the total heat of steam is 
very nearly i,joo heat-units, counting from the freezing point, whereas 
with steam at atmosphere, or a pound above it, 1,147 heat-units is all 
that can be realized from it by cooling it to 32° Fah, 



SUPERHEATING STEAM BY THE USE OF COILS. 

Q. You would do me a great favor if you could answer the follow- 
ing questions : (i) Can I superheat steam to 400° Fah. from a boiler 
at 70 pounds pressure on steam-gauge by passing It through a coil, 4J4 
feet long, with cast-iron return-bends, ten pieces of i-inch pipe in the 
coil ? (2) Would it be safe to risk this coil in a hot (ire and let the 
steam on it at above pressure ? Please state the best and safest way to 
get above degree of heat in the steam, and oblige. 

A. (i) In our estimation you can, but the success of your appa- 
ratus will depend entirely on the heat of your fire and the quantity of 
steam you may pass in a given time. 

(2) If your coil is exposed to the direct action of a iire, the proba- 
bility is that it will burn out, no matter how much steam you pass 
through it, and your steam will be heated above 400° Fah. 

If you find by experiment exactly the length of coil that will be 
necessary to heat your steam to 400° Fah., you must always have the 
given or fixed quantity of steam passing the coil. Should j'ou pass less 
steam, it will be heated above the required standard and the coil endan- 
gered, and should you pass more steam the temperature will become 
reduced. If you wish to make a permanent success of a superheater, 
place the coii in a part of the furnace or flues where the heat is from 
50 to 100 degrees greater than the temperature you wish the super- 
heated steam to have, and make the coil of such length by experiment 
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as to give the desired heat when the full quantity is in use. This will 
prevent the burning of your coil, but it will not prevent the steam from 
becoming 50 degrees or so warmer when you are drawing it slowly 
through the coil 



EFFECT OF USING A SMALL EXHAUST AS A HEATING 
COIL. 

Q. I WISH to ask of you whether it would be confining an exhaust 
too much if after running 113 feet from the engine it were turned into 
coils whose area would only equal seven-tenths of the area of the 
exhaust at the engine, and would it do to use J^-inch pipe in the 
same, or in the coils? 

My reason in inquiring about the size of pipe is that the owner has 
a lot of ^-inch pipe, and says if he cannot use them here he will have 
no other use for them, and will cons«quent!y have them on hand. I 
want to use a i^-inch pipe. 

Again, the steam, I think, will be sufficient to fill them, but I 
would ask how much i^-inch pipe ought the exhaust to fill from 
an engine whose cylinder is loj^ inches in diameter and 24 inches 
in length, making eighty revolutions per minute, steam 40-pouiid 
pressure. 

A. It will throw a back-pressure on your engine, but not sufficient 
to counteract the gain due to condensing the exhaust steam in a heat- 
ing-apparatus if you can condense it all or a large portion of it. 

Of course, if the engine is now worked up to its full capacity and 
there is no power to spare, you must not increase your back -pressure. 
Three-quarter inch pipe will do for exhaust steam if the coils used are 
header-coils and are short — say not longer than thirty feet. It also 
appears to us that you can increase the number of pipes in height 
in these coils, and get the full area of the exhaust. We must not be 
understood as indorsing ^-inch pipe for exhaust-steam work, as i-inch 
or i^-inch is better ; but if we had some pipe on hand, with no other 
use for it, we would design coils from it in which we would use exhaust 
steam. Whether you will have exhaust steam enough to fill them 
or not depends on how much pipe-surface you will use. 
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If you carry steam full stroke in a 10^ x 24 cylinder, pressure 40 
pounds, revolutions 80, you will pass about 500 pounds of steam into 
your engine in an hour. To condense this at exhaust pressure you 
would require between 1,500 and 2,000 square feet of average heating- 
surface. 



EXPLOSION OF A STEAM-TABLE. 

(From the Hartisburg Telegram, Dtcembtr 13, i88s.) 

This morning, about quarter past seven, a singular accident 
occurred in the kitchen at the Lochiel Hotel. One of the adjuncts of 
the kitchen is a long table, the top of which is hollow and contains 
spaces on which dishes of meat, etc., are placed to keep them warm. 
The table is heated with steam, which is forced through it from the 
engine and escapes at one end. This morning the escape was shut off 
by some means entirely inexplicable, and the steam was forced into the 
table until it could hold no more, in consequence of which there was an 
explosion, accompanied by a loud report. The seams of the table were 
forced open, the legs twisted and bent, and the whole room filled with 
steam. Dishes were thrown into the air, and things were scattered 
about promiscuously, but fortunately no one was near enough to be 
injured. The damage was instantly repaired, and things moved along 
smoothly in a short time. 

[Improvised steam-tables are generally unsafe. All steam-tables 
have large fiat surfaces, which we believe to be seldom braced or 
stayed, the stiffness of the metal of the top and bottom being depended 
on, reinforced, perhaps, by a rib. No engineer will construct a water- 
leg or any other flat surface for a boiler, say 30' x 60', and not brace 
it, and yet they will rig up the most flimsy contrivances for purposes 
such as above. — Ed.] 



EXPLOSION OF A STEAM-TABLE. 
Q. I CANNOT quite endorse what you say as to the non-staying of 
steam-pads, such as used at the Lochiel Hotel {Sanitary Engweer, Vol. 
VII., page 148). 
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I have for years constructed similar fittings, and in scarcely any 
case is it necessary to stay them, being one-half inch thick, and the 
Steam admitted at three pounds at the greatest, and the condense full 
open three-quarter inch ; little or no pressure is likely to be felt on the 
surface^, as the steam being admitted at so low a pressure is condensed 
almost before it passes through the table But on " no " account in 
these fittings should the stop-valve be placed in the con dense -pipe, as 
is, I am sorry to say, often done, with the false notion that more heat 
is obtained. This, perhaps, was the cause of the explosion at the above 
hotel. 

I see the steam was from the engine condense. Now this is unfair 
to the engine, as it must tend to give a back-pressure to the engine. 

What I do if I get steam for cooking and serving purposes from 
the engine -boiler, say at 40 to 50 pounds, is to fix a stop-valve at A, 
Figure 39, with a gauge-glass above it at B, and a safety-valve at C, 

It will be seen that 
by closing A the steam 
can be regulated to any 
pressure on the glass B, 
say ten pounds, or what 
is required in the boiler- 
room to give five in the 
kitchen apartment. If 
by any chance it gets over 
_ ♦wjtf^^" '■^^ safety-valve 
t \ ^ relieves it, and so prevents 
accidents which would 
otherwise occur. 

Reducing-valves, however good, when once fixed, are seldom or 
never touched, whereas this small contrivance speaks for itself. 

A. The arrangement described above will do if one has a weak 
steam-table which he will not abandon for a strong and properly stayed 
om, provided there is no valve on the waste or condensed- water pipe. 
But it must also be attended with a comparatively great loss or waste 
of steam. 

It all depends on the attention given to the valve A. If A is not 
opened sufficiently the cook soon knows it, because his table is not hot 
enough to suit him ; but he cannot tell when he has the maximum heat 
(without wasting), the return being open. 
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The notion that the heat is obtained by a valve in the waste-pipe is 
false ^ but that heat can be retained by it is correct^ and, furthermore, the 
temperatures can be increased by it (by increasing the pressure), which 
is often desirable. 

But the real question is, Why construct any apparatus so frail 
(when it is possible to do otherwise) that special contrivances, liable to 
get out of order, have to be arranged to prevent its bursting? 




CUTTING NIPPLES AND BENDING PIPES. 

CUTTING LARGE NIPPLES. 

Q. A COUPLE of years ago steam-fitters came here from New York 
to do some work, and whiie here required some 4-inch close nipples, 
which tliey succeeded m cutting without the aid of a lathe or pipe-cut- 
ting machine ; their only tools being large stocks and dies that would 
cut up to 4-inch, and " diamond points" — i. e., steel chisels with pecu- 
liar-shaped points — and, of course, a vise. 

How to cut small close nipples we know, when there is an oppor- 
tunity of passing the " slocks " over the coupling which holds the 
nipple, but with large sizes, especially 4-inch, as that is the limit of the 
guide-bushing, we cannot see how the cutting can conveniently and 
practically be done, and if done at all, how it can be straight, as it is 
not in the power of a man or men to catch a 4-iDCh thread straight by 
main force with the die turned. 

An explanation will oblige two young steam-fitters. 

A. " Thermus " sends us the following explanation and diagram 
{Figure 40) : 

It is presumed that the steam-fitter has a 4-inch stock and die A, 
a vise B, a pair of 4-inch tongs D, and a promiscuous assortment of 
pipe and couplings. 

In the vise B fix a convenient piece of 4-inch pipe G, on which 
there must be the coupling F, which forms the nipple-chuck ; on the 
other end may be the coupling I. Into the coupling F screw the (half, 
cut) close nipple. Within the 4-inch pipe G slip a piece of 3>^-inch 
pipe H, until the coupling J (3j4-inch) comes against the coupling I. 
Then reverse the die-plate a from its usual position in the stock and 
pass it over the 3j4-inch pipe, bringing the large side of the die against 
the nipple to be threaded. The lead-screw and guide C is to be then 
run inward and centered on the pipe H by the set-screws, or the 
3j^-inch guide-bushings may be used if there are not enough set- 
screws to properly adjust the centre. When that is done, prevent the 
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coupling J from revolving by a pair of tongs, and revolve the die- 
stocks in the usual manner. 

This will run the stocks off the guide and lead-screw and force 
the die on the pipe straight. 




When a couple of full turns are taken and the die has "caught," 
slack up all and withdraw the 3}^-inch pipe so as to cut the remainder 
of the thread without unnecessary friction. 



loS 
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If one is going to make a business of cutting 4-inch short nipples 
in this way he must provide himself with a pipe G, in which the thread 
'.rill be long enough to run through the coupling and meet the end of 
the nipple E, to prevent the latter from running into the coupling, but 
for oDce ot twice a common piece will do. 



4 
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CUTTING CROOKED THREADS. 

Q. How CAN I cut a crfpiira' thread on a close nipple? 
quently require such pieces, but have to bend them hot in 
which spoils the two couplings I have to hold them in. 

A. " Thermus " replies that his method is shown in the accom- 
panying illustration, Figure 41. 

Secure a piece of pipe G, say four inches, in the vise, with the 
coupling F for a "nipple- chuck." Insert the half-cut nipple E. Then 
through the centre of all affix the pipe H, say zj^-inch pipe, using 
wedges w w w w, to hold it approximately true. At the end use a 
flange K, or anything which will keep the pipe H from pulling through. 
Then apply the die a turned in the stocks — ;'. e., with the largest side 
outward with relation to the stocks. Then, if the lead-screw b, into 
which the guide-bushing c {2^ or 3 inches, according to the amount of 
eccentricity required) is fitted, is run inward and fastened as shown, 
by revolving the die and holding the centre guide H from revolv- 
ing a crooked thread may be started. When the die is fast 
on the thread, so as not to strip, the whole may be slackened and 
removed, and the thread finished without unnecessary friction on the 
lead -screw. 

Different degrees of eccentricity can be obtained if the lead-screw is 
fitted with three or more set-screws, otherwise the bushings or wooden 
wedges will have to be depended on. 

The drawing will suggest other modifications to the practical 
man. 
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GETTING A CLOSE NIPPLE OUT OF A COUPLING AFTER 
A THREAD IS CUT. 
Q. I NOTICE "Thermus's" explanation of how a 4-Jnch close nipple 
may be cut with ordinary stocks and dies, but 1 would like to ask him 
what use a 4-inch close nipple, or any close nipple, is to a steam-fitter 
when it is forced as tightly within a common coupling as it will natur- 
ally be when it has to give resistance enough by friction on the threads 
to force the uncut end of the nipple into the die ? My experience has 
been, that there is not one chance in ten of removing it without spoil- 
ing it, as the pressure on the tongs will cut into it and make It oval, as 
well as mar the threads within the hook of the tongs. 

A. " Thcnnus " sends the following reply : 

" Nipple-cutting is looked on in the pipe-shop as lead-trap making 
was a few years ago by the plumbers — as very good work to keep the 
boys at when there is nothing doing outside— and is so much detested 
by a good workman that he would generally go home if there was 
nothing else for him to do. 

"But with smooth, beautifully made traps, etc., have come machine- 
made nipples of all lengths and sizes, which can be bought for very 
little more than the same length of pipe, were the nipples put end to 
end. This, of course, put an end in a great measure to cutting nipples 
in jobbing shops, and will probably account for our correspondent not 
knowing how to get a close nipple out of a common coupling. But it 
was not, I am sure, to make close nipples for the trade with a stock 
and die that former correspondents wanted the information ; but to be 
able to cut one or two such nipples when they wanted them badly and 
could not wait to send to a large city for them. 

" Such a method may be called a 'trick of the trade,' or a finishing 
touch to the piper's education, and it is legitimate, though perhaps not 
regular. How to get a close nipple out of a coupling without getting it 
out of shape is another 'trick,' or it may be seatral of them. 

" After removing the die from the nipple, it is presumed that some 
kind of fitting will be used in connection with the nipple, and that the 
screwing of the fitting on to the nipple before it is removed from the 
coupling will not prevent its being used where it is required. If so, 



CUTTING NIPPLES AND I 



clean the thread, lead it, and screw the fitting on (say it is an elbow) 
until it is sufficiently tight on the thread, or until the nipple begins to 
screw into the coupling further. Then hammer the coupling — not 
heavily — keeping a strain on the elbow in a direction as if you were 
going to unscrew it. After a few light blows or so are struck the 
nipple will unscrew from the coupling easily, but will remain fast in the 
fitting in which it is going to be used, 

"If the nipple must be taken from the coupling without having a 
fitting on it, run a lock-nut over the thread on the nipple, then 
screw a coupling on the nipple no tighter than it can be removed 
without spoiling the latter ; the lock-nut can be then brought 
against the end of the couphng to form a 'jam-nut,' when 
the other coupling may be hammered, as before explained, and the 
nipple removed by using a tongs on the second coupling. By loosen- 
ing the jam-nut, the second coupling may then be removed." 



BENDING PIPE. 
Q. We have occasion frequently to bend iron gas and steam pipe. 
As a general thing the bends are unsightly, either flattening the pipe or 
drawing it thin onthe back. I have tried filling the pipe with sand, but 
I cannot see that it improves matters. Is there any simple practical 
method in use which will give a uniform bend ? An answer through 
your paper will greatly oblige a constant reader. 

A. We have seen bending-machines for this purpose, but we can- 
not say whether or not they can be purchased in the market. We think 
they have been mostly home-made. They consist principally of a lever 
with a grooved wheel, with other grooved wheels of different diameters, 
around which the pipe is bent. 

The ordinary method of the steam-fitter is to bend his pipe in a 
vise (without filling), in the manner shown in Figure 42. In a httle 
time, with practice, he usually succeeds in making a bend on most sizes 
of pipe below three inches in diameter that will not be so much out of 
shape as to attract attention. 
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The method is to heat the pipe to be bent the whole length of the 
bend, if possible, so as to complete the operation al once. A parallel- 
jawed vise must be used which is sufficiently sharp in the serrations of 
the jaws to prevent the hot pipe from being drawn from it when pres- 
sure is applied in the direction of the arrows. At the same time the 
pressure exerted by the vise-jaws must not be sufficient to flatten the 
pipe in the direction of the grasp of the jaws — simply to hold it. 

If, now, force is applied to the pipe in the direction of the arrows, 
the pipe begins to bend, and the tendency of the warm part of the pipe 
{within the vise-jaws) 
is to spread in the 
direction of the grasp 
of the jaws ; but 
being prevented by 
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e jaws Irom becom- 
ing any wider than 
the diameter of the 
pipe, it, as we may 
say, prevents the arch 
from spreading. This 
makes the parts which 
touch the vise a neu- 
tral line, forcing the 
inside of the pipe to 
compress and the out- 
side to elongate, at 
the same time keeping 
the pipe practically 
round at all parts of 
the bend. 
If a pipe has been warmed too much of its length and cooled with 
^iiater it is likely to pull thin on the back, as shown in Figure 43, and 

be irregular in the radius of the bend. 

Different qualities of iron act differently in bending, and a failure 

at first should not discourage the beginner. The neutral line of the 
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bend which touches the vise becomes chilled and compels the stretch- 
iog of the back of the bend and the upsetting of the inner side of the 
pipe. For this reason it is usually better to bend the pipe toward its 
coldest side (having the cold side uppermost in the vise), to prevent 
wrinkling the inside of the bead. 

All pipe up lo and including ij^-inch maybe bent in this way. 
Two-inch is more difficult when the radius is short, on account of the 
thinness of the pipe compared with its diameter. Two and one-half 
inch pipe bends better than two-inch, the radius being proportional to 
the diameter of the pipe. All pipes below ij^-inch should bend 
properly to a quarter turn or less, with a radius equal to twice their 
diameters. 



CUTTING LARGE NIPPLES. 

Q. My way of cutting 4-inch close nipples, or any other size, is to 
have a long thread on a piece of pipe. I back the coupling of the long 
thread sufficiently to let my short nipple go far enough not to rupture 
the thread, then I run the coupling on my long thread — that is, when I 
remove my die ; then I unscrew the coupling from the long thread 
until the ends are separated, when I generally remove the nipple with 
my hand, 

A. Your method is the ordinary one of removing a short or close 
nipple from a nipple-chuck. It is assumed that it is an easier task to 
remove one or two ^-inch nipples from an ordinary coupling and 
short piece than to make a 4-inch thread sis inches long on the piece, 
for the purpose of making a nipple-liolder or chuck. 



CUTTING VARIOUS SIZES OF THREADS WITH A 
SOLID DIE. 

Q. I WORK in a gas-fitting shop and help a fitter. The dies we use 
are the ordinary solid ones and cannot be made smaller or larger. 
Now and then it happens that the fittings are a little too small for the 
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threads which we cut on the pipe, but the fitter has a way of making the 
thread on the pipe small also, so as to fit the fittings. He always sends 
the boys out while he is doing tl, as he says it is a " trick of the trade," 
and should not be shown to any boy not an apprentice. He is an old- 
countryman, and had to serve an apprenticeship himself, he says. I 
told him 1 would find out, and lake the liberty to ask you. 

A. He probably uses a piece of sheet-mctai — tin, sheet-iron, brasf, 
or copper will do — placing it over the cutting-edges of the die at one 
side only. However, if this is not his way, such a method can be used 
for the same purpose, and we think it is no secret in old-fashioned 
machine-shops, at least when applied to a tap, for a hole may be made 
larger than its tap by 
the same process. 

Let (I, Figure 44, 
be a common solid die 
and i a pipe which has 
been already threaded 
by it. Then take a 
piece of thin soft metal 
c and piace it over one 
cutting-edge of the die. 
one end abutting at i/. 
Force the die on again 
in the usual manner. 
The result is that the 
cutting-edge of the die 
e is drawn into the 
pipe the thickness of 
the slip of metal— " chasing " as it were a thread already cut to a 
smaller size in diameter. The thickness of the slip determines the 
amonnt of reduction. 

In the same way when a bole is made with a tap, and if it is neces- 
sarj' to make it a little larger, run a strip of copper or tin down one side 
of the tap. The points of the cutting-edge will stick in it and carry it 
around the hole, forcing the cutters of the opposite side into the work. 




CUTTING NIPPLES AND BENDING PIPES. IlS 

In the answer preceding, in our number of November 8, 1883, we 
omitted the cut, and though the reply is clear enough to a technical 
reader, fearing the younger members of the workshop may not be suflS- 
ciently benefited by it, we give it in this issue. The thin piece of metal 
r, or it may be two or three thicknesses of tin plate, is set in the die 
after it has already cut a thread on the pipe. The die is then again 
forced on the pipe, and as the widest side of the die is toward the 
point or narrowest part of the pipe-thread, it readily catches. The 
result is then the deepening of the threads by the cutting-edge e, which 
is drawn in the direction of the centre of the pipe. The operation may 
be repeated for a further reduction of the thread by adding more strips. 
A change of taper of the thread (not accurate) may be obtained by the 
same method by running the die on only part way. 



RAISING WATER AUTOMATICALLY. 



CONTRIVANCE FOR RAISING WATER IN HIGH BUILDINGS. 
Mr. G. Stumpf, a civil engineer in Berlin, has recently devised and 

advocated a contrivance for raising water into the upper parts of high 
buildings, to be used principally for 
fire purposes, but serving also other 
uses in the upper stories. Figure 45 

LHHS HW ■'I'^st^^t^s ^^^ apparatus. Tfae water i^ 

■ ■^ H S admitted from the street-main into the 

I' lVr^^^i^k.M ^H P'P^ ^" ^^ opening the stop H the 
W Wm |n^||M m |n water rises through the pipe F into 
T Jn I^^B H"' ^^^ ^"^ ''^ (which is air-tight) until it 





is filled, which fact is indicated by the overflow-pipe G ; thereupon the 
stop H is closed and the stop I opened. The water from the main 
enters the tank L, which is also air-tight, and in doing so compresses 
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the air and forces it through the pipe B into the tank A. The water 
in the latter is, therefore, under the same pressure aa the water in the 
tank L, From A the water is then permitted, by opening the stop D, to 
enter the pipe E and to flow out at C under a very much greater pres- 
sure, and consequently rises to a much greater elevation than 
if there was a direct connection with the street-main. Of course 
the flow of water from 
C continues only until 
the tank A is emptied, 
and its refilling must 
be attended to as de- 
scribed at first. 

The quantity of 
water at once avail- 
able for fire or other 
purposes is, therefore, 
dependent on the size 
of the tanks A and L. 

There are in- 
stances, particulariy 
in the country, where 
a good deal of water 
may be had, but with 
very little pressure. 
In this case an appara- 
tus like Figure 46 may 
be used. The air- 
tight tank D is filled 
from the supply-pipe Figuhk 47. 

K until the water runs 

out through the waste E. The stops in the latter and the stops H 
and C are then closed and the stop I opened. The water from the 
supply-pipe then runs into the air-tight tank L, compresses the air 
which is forced through the pipe F into the tank D, and raises the 
water contained therein through the pipe B into the tank A situated 
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at the lop of the house, from which the supply is then taken to the 
various parts of the building. The lank D upon being enaptied in this 
manner must be filled as before. 

A further application of this principle is shown in Figure 47. The 
water from the main enters through the pipe D and fills the air-tight 
tank A, compressing the air which is forced through the pipe E into 
the air-tight tank M in the cellar, and forcing whatever water or sew- 
age which may have collected therein from the cellar into the pipe L, 
which delivers into the sewer, which in this case is supposed to be 
higher than the cellar-floor. Back-flows from the sewer is prevented 
by a flap-trap, R. The tank B, which is not air-tight, is filled from the 
tank A in a manner readily noticed, and from this the various cisterns 
and hydrants in the house are supplied. 

There is no question that Mr. Stumpf's contrivance would be useful 
under certain conditions. A disadvantage lies in the fact that it is 
necessary to see to the filling of the upper tank whenever it becomes 
empty, as no automatic arrangement for doing it is given. 



APPARATUS FOR RAISING WATER. 

A CORRESPONDENT Writes ; " I see cuts and explanation of a ' con- 
trivance for raising water in high buildings,' said to be devised by Mr. 
G. Stumpf, of Berlin. The device as shown in the cuts is not complete. 
I see nothing by which the tank L can be emptied, and this tank must 
necessarily be emptied whenever it gets full, as you or any intelligent 
reader can see. Inclosed you will find the sketch of an apparatus 
which I invented three or four years ago, which is automatic in its 
action. (See Figure 48.) It will work with the smallest possible quan- 
tity of water. 

" The sketch explains itself. A constant stream of water runs into 
the chamber A. Suppose both tanks are empty, and the water turned 
on. The water runs through the supply in bottom of chamber A to top 
tank through the check-valve until the water rises to level of overflow. 
Iimnediately on its doing so the check-valve closes. The overflow sup- 
plies bottom tank, which, when filling, compresses the air above the 
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water. The compressed air passes up through the air-pipe into the top 
tank, pressing on the surface of the water in the tank, and forcing the 
water up through the outlet. When the lower tank is full the float and 
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weight open a valve in the bottom, and allows it to empty. While it is 
emptying the top tank is filling up again. With this apparatus water can 
be raised any height, all that is necessary being to multiply the tanks 
above one another and comiect the air-pipe to each." 




i-THE CAUSE AND PREVENTION OF MOISTURE ON 
WALLS. 

Q. I HAVE a problem that I would like solved. We have a country 
house on the Mississippi bluEFs. The house is built of rough stone, 
the foLindaiion-walls being three feet thick and the height of the base- 
ment ten feet. Above this the walls have a thickness of two and a half 
feet. The plaster was put on the stone without any lathing, and the 
consequence is that the house is so damp that water sometimes runs 
down the wall-paper in small streams. By what system can we get rid 
of that dampness, which is, I am sure, as pernicious to health as to 
comfort ? 

It would be a great deal of trouble to have the whole house 
plastered, and I suppose there must be some easier way to remedy 
such a defect. If you will advise us you will greatly oblige. 

j4. The dampness complained of is caused by the condensation of 
vapor from the air upon the surface of the walls, just as it is condensed 
upon the outside of a tumbler when filled with ice-water in warm 
weather. It occurs when the air is well charged with moisture, as it 
generally is during summer weather, and at such times as the house- 
walls happen to be cooler than the air. Such conditions often exist in 
our climate when a warm day follows a cool one. Air is capable of 
sustaining watery vapor in an invisible form in quantities varying 
directly with its temperature. The quantity so taken up and held is 
nearly doubled with every increase of 20° Fab., provided water is 
exposed to such air for evaporation. Thus, air at 6a° Fah., if water 
or moist surface had been exposed to it, contains 5.77 grains of water 
per cubic foot, while air at 80° under like conditions contains 10.98 
grains per cubic foot, or 5.21 grains additional. If air in the last 
condition be chilled 20° by contact with any cool substance, this 5.21 
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grains of water per cubic foot of air is at once deposited on such cool 
surface in the form of dew. If the air be heated by fires within the 
house and no water exposed to it, then its subsequent cooling, when 
brought in contact with the cooler walls, produces no condensation. 
But if after the walls have been cooled by a northerly wind for a few 
days we have a warm wind from the south fully supplied with moisture. 
as is often the case in summer, the air is chilled at once below the dew 
point when it comes in contact with the cooler walls, and condensation 
or deposit' of water ensues upon their surfaces. 

There are two ways to remedy the trouble : First, by building a 
fire in the house, by which the walls may be artificially warmed, which, 
though efBcient, may not be conducive to comfort in summer ; second, 
by covering the inner surfaces of the walls of the house with a lining 
which is a non-conductor of heat. This will prevent the rapid transfer 
of heat from the air to the walls, which will become more slowly heated 
from the outside. Many stone buildings in the Old World are lined with 
tapestry hangings, which are tolerably successful in checking condensa- 
tion, but these accumulate dust and insects to a degree that renders 
them disagreeable. Modern practice has discarded them in favor of a 
confined air-chamber between the wall and the plastering ; though we 
understand the mistaken practice that you describe is still quite common 
in the Western Stales. For this purpose the plastering is spread upon 
laths instead of directly on the walls ; and in order to secure a space 
of one or two inches between the back of the lathing and the walls, a 
furring or strip of board is attached to the wall at such intervals as to 
give proper nailings for the laths. For stone walls these furrings should 
be not less than two inches in thickness. 

Such air-spaces are now almost universal in our brick and stone 
buildings in the East. They are sometimes, however, helps to the rapid 
spread of fire, when no care is taken to interrupt them at the several 
floors. The proper way is to fill this space with mortar or iDrick-work 
at every floorj several inches in thickness, so as to effectually cut off all 
communication from one story to another through such air-spaces. If 
the partitions are made of brick or stone they should be furred and 
plastered in the same way. Wooden sheathing or panel-work is as 
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good as plaster, if furred off two inches from ihe wall, but plaster is 
generally used on account of its cheapness. 

Walls are sometimes built with an air-space within them, but if 
lined with brick or stone inside this space, the condensation will still 
occur when the air is being cooled until that part of the wall inside the 
air-space has been warmed up to the same temperature as that of the 



The thicker the walls of a house happen to be the longer time does 
it take to warm them up, so that thick walls, such as you describe, are 
more troublesome in condensing moisture than thin ones of brick, the 
latter being more readily warmed. 



EFFECT OF MOISTURE ON SENSIBLE TEMPERATURE 

Q. What will be the result of running a heating apparatus, as 
regards the effect of the heat, with and without evaporation? In other 
words, would a room heated to 60° Fah. feci the warmer to its occu- 
pants if the air were dry or if it were moistened with watery vapor 
from evaporations ? I do not know whether I have made my meaning 
plain, but my question arises from having noticed in summer time that 
on a moist day, or what is called " muggy " weather, the heat is felt 
more than it is on a dry day with a higher temperature as shown on the 
thermometer. 

A. The presence of moisture in the air has a strong inliuence on 
bodily sensations as regards temperature. In an atmosphere nearly 
saturated with moisture, as in the west and south of England, Ireland, 
or Normandy, 60° Fah. is sensibly as warm as 75° Fah. would be in 
Canada or Minnesota, where the air is comparatively dry. 

Were it possible, therefore, to maintain in a room artificially 
warmed to 60° Fah. a neariy saturated condition of the air as regards 
moisture, such a room would be as comfortable as one heated to 70° 
Fah. which was nearly free from moisture. But with the external air 
at the freezing point in this country it is practically impossible to supply 
the vapor required to maintain such moisture ; and it would take more 



MOISTURE ON WALLS, ETC. 1 23 



o 



fuel to vaporize the water than it would to heat the room. The only 
way to effect it would be to have a room absolutely air-tight and with- 
out ventilation ; 5.46 grains of water to each cubic foot of air would 
be required ; 4.02 grains of this must be evaporated by heat, requiring 
0.612 units of heat, while the amount of heat necessary to heat a cubic 
foot of air from 32® to 68° is 0.635 units, or very little more than that 
required to effect the evaporation. 
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HEATING WATER IN LARGE TANKS. 
Q. A CIRCULAR tank with flaring sides, measuring 4' 3" on bottom, 
3' 7' on top, and 3' 8' perpendicular height, is used here by laundry 
for washing purposes. 
It stands on roof and 
is housed in. It is 
supplied by city water, 
which runs in over top, 
connected with ball 
and cock. At present 
it is heated by steam. 
I wish to do away with 
steam and heat by 
siove and col!, or some 
other hot-water appa- 
ratus. From the bot- 
toni of the tank to the 
floor directly beneath 
upon which the stove 
will stand the distance 
is 13' 6'. What or 
how much heating- 
surface in the coil is 
needed to heat this 
tank full twice a day 




to ; 



>o° F. ? 
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A. Your tank will 
hold about 2,800 
pounds of water, which, 
if warmed from 40° to 200° F. twice in ten hours, will require 896,000 
keat units, or 89,600 heal units per hour — equivalent to the evaporation 
of about ij^ cubic feet of water per hour. A green-house boiler of 
from 25 to 30 square feet of surface will do. Connect it as shown in 
the sketch, Figure 49. 



HEATING WATER FOR LARGE INSTITUTIONS. 

Q. In a public institution using a large quantity of hot water it is 
proposed to have a hot tank in the garret, and to use for heating the 
water in this tank the steam-boiler which heats the building with steam 
in the winter, a coil being 
placed in the tank. In 
summer it is proposed to 
heat the tank by a smai! 
auxiliary furnace in the 
garret. Wil! you please 
give me some directions 
about the arrangements 
common in such cases ? 
Also whether, as fixtures 
will be connected with a 
pipe descending from this 
tank, it will not be impos- 
sible to obtain hot water 
until the cold water which 
gathers in the pipe by its 
cooling has been drawn out, 
for I suppose you cannot 
get a circulation in a case 
like this. 

On this account I have 
recommended to the parties 
that they had better heat 
their water in a closed tank 
in the basement, letting it 
rise to the reservoir in the 
top, and then return to the 
closed lank, thus always 
having a circulation. 

A. The sketch (Figure 
so) shows how we would 

do this in New York, especially in a high building. The water may be 
pumped to the cold tank, or should the water-works pressure be great 
enough, it may be regulated by a ball-cock. From thence it will run 
to the hot tank, and will level up again to the same height in the 
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distributing and circulating pipes a and i. The small pipe over the 
top of cold tank is an air-vent. With this arrangement the water will 
always be warm at the faucet. 

The coil within the lower and closed tank may be i-inch pipe for 
live steam or large pipe for exhaust steam. Brass pipe is generally 
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used. With the hot tank in the top of the house the water will not 
circulate and be warm. The result will be as you state. 

You also say it is proposed to take steam from the heating-pipes 
to warm this tank. There are heating systems you might tap in this 
way and not spoil the circulation, but on general principles it is wrong. 

Figure 51 shows the method of making hot water for distribution 
within the Hotel Warren in Boston. A Berrj-man heater of special 
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construction is used, and ihe exhaust steam from the elevator pumping- 
service is utilized. The pipe a leads direaly from the pumpjng-engine. 
When the valve i is closed and the valves j ar.d k open, the passage of 
the exhaust steam is through the pipe a to the pipe a', thence through 
the tubes of the heater, the uncondensed part passing off by the pipe 
a', thence entering the pipe a again beyond the valve i, and either 
passing to the roof m summer time or into the heating-coils in winter, 
by the resistance of the back-pressure valve w, which is then loaded to 
exceed the pressure to be carried In the house-heating apparatus. The 
pipe b is for the admission of high-pressure steam from the boilers, 
should the exhaust be not in use. The valves j and k are then closed 
and the water of condensation is taken care of by the trap c. The pipe 
/ is a sediment-pipe for the flushing out of the water- chamber at the 
base of the circulating-tubes within the heater. The pipe C supplies 
the heater with cold water, and the pipes d and d are the distributing. 
The circulating- pipes return to the heater parallel to the pipes 1/ and 
enter near the bottom. 



QUESTIONS RELATING TO WATER-TANKS. 
Q. How MUCH water will a tank hold if it is 45 feet long by ^^ 
feet wide, 6 feet G inches deep at one end, with a regular incline to a 
depth of three feet at the other end ? How large a pipe will it require 
to let in water enough to fill it in five hours, under a constant head or 
pressure of 40 pounds per inch ? How much water at a temperature 
of igo" Fah. will be required 10 raise the contents of the tank to 70° 
Fah. from 36° Fah.? What is the best and most economical means of 
heating and keeping water in the tank at a temperature of 70° Fah., 
^ steam not being available ? 

A. The tank will contain 5,163 cubic feet, or 38,619 U. S, gallons. 
This is equivalent to admitting 129 U. S. gallons per minute, and this 
quantity will pass through a short aj^-inch pipe at the pressure you 
state. 

If your pipe has short turns, and is of any considerable length of 
ordinary pipe and fittings, make it three inches in diameter, with 
straight- way valves. 
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Thirty thousand gallons of water warmed from 36" to 70° will cool 
8,500 gallons from 190° to 70°, the resulting mixture having a temper- 
ature of 70° Fah, 

To keep the water hot under such conditions, use an ordinary 
house-heating hot-water boiier, and connect it so the water can circu- 
late to the lank — the greater the difference in level between the boiler 
and the tank producing the quicker circulation. A boiler of 500 square 
feel of heating -surface, with 6-inch connections, will heat the tank in 
about one hour 



FAULTY ELEVATOR-PUMP CONNECTIONS. 

We would direct the attention of readers to a method of pump-con- 
nections sometimes resorted to by steam-fitters in their endeavors to 
remove water from the cylinders of elevator- pumps, a sketch of which 
has been furnished by a correspondent. (See Figure 52.) 

It is well known to the engineer that elevator- pumps are regulated 
to start and stop automatically, as the level of the water in the tanks 
requires. When the times the pump is not running the water of con- 
densation accumulates in the steam-pipe back of the " chronometer- 
valve." When the pump starts again it is desirable to remove this water 
as quickly as possible and to do it automatically, to which end a "pot " 
steam-trap is generally used. Some engineers attach their traps to the 
steam-pipe close to the steam-chest, as shown by the dotted lines, so as 
to receive the water before it goes into the cylinders, but a few, with the 
hope of removing any water that is condensed in the cylinders, connect 
the trap in the manner shown by the heavy lines in the sketch. 

To have the trap at all operative with this method, the cylinder- 
cocks c £ c have to be left open, but as the trap does not open directly 
to atmosphere except for a few seconds, at intervals of as many min- 
utes, it has the same pressure in it as there is in the steam-pipe or in 
the ends of the cylinders which at the moment are taking steam. The 
result of this is to pass steam from the ends of the cylinders which-are 
taking steam to the ends which are not taking steam, so either wasting 
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I it 10 atmosphere through the exhaust -pipe ur causing a back-pressure 

f on the pistons. But this action goes funher. The water which passes 

out through a cock r at the end of the cylinder goes largely in the 

direction of least resistance, and flies into the other end of the same 

cylinder through the pipe i, or back to the other cylinder through the 

I pipe/, making abortive the very object forwhich the trap was originally 
applied, wasting steam and causing the pump to pound. 
If traps mu£t be placed on cylinders, one should be used at each 
end of each cylinder ; but we think that a trap on the steam-pipe, as 
shown by the dotted lines, with the pipe (/connected with the pipe/ 
outside the trap, or to 
some other pipe in 
' which there is no pres- 

(sure, is alt that is 
required. This allows 
the trap to drain the 

St earn- pipe of water 

automatically, and 
t' gives the engineer the 
I opportunity of drain- 
[ ing the cylinders by 
' the cocks c, which he 

can regulate by hand 
f to a fine adjustment. 
r It may be well to state for the benefit of some that the cocks e 

\ cannot be finely adjusted with the trap attached, as it is necessary to 

have a full pressure of steam in the traps to discharge it. Otherwise 

it would be inoperative and useless. 




A correspondent writes qs in reference to the above subject : 
"Would it not be well to let the steam-trap remain as it happened to be 
in the case of the faulty connection, and insert swinging cluck-valves 
in the pipes c c c ef I have been doing that for some time now, and 
get better results than when I attached the trap to the steam-pipe or 
steam -chest." 
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BOOKS ON HEATING SEVERAL BUILDINGS FROM ONE 
SOURCE 

Q. Is THERE any book on the heating of different buildings from 
one central station ? Or has anything been published in the Sanitary 
Engituer or elsewhere on this subject ? 

A. This subject is not fully treated of in any work that we are 
aware of. In chapter XIX. of " Baldwin's Sieam-Heating for Buildings " 
allusion is made to this subject in connection with " scattered buildings 
heated from one source." If it is proposed to dea! with any special 
case, our advice would be to employ an expert either to improve a defec- 
tive system or to design a new one, the cost of his services being nearly 
always more than compensated for by the reduced first cost, not to 
consider the cost of maintenance as between a defective apparatus and 
a properly constructed one. 



COAL-TAR COATING FOR WATER-PIPES. 

Q. We should like your opinion as to the benefits of coal-tarring 
water-service pipes inside. 

A. Some protection against corrosion is necessary for any iron 
pipe used for water-supply. Plain iron, whether cast or wrought, is 
liable to become incrusted, and to both rust out and become obstructed. 
Dipping the pipe when heated in a hot bath of coal-tar (known as Dr. 
Angus Smith's process) is effective in preventing such corrosion to a 
very great extent. 

From statistics collected by a committee of the New England 
Water-Works Association, and published in its proceedings for 1884, it 
appears that pipe of this kind has been used for a number of years for 
service-pipes from main to house, with very satisfactory results in 
Lowell, North Adams, Quincy, and Springfield, Mass., Pawlucket, R. I., 
and Wilmington, N. C. 
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In Haverhill, Mass., it has not given satisfaction ; in Northampton, 
Mass., it is stated to give a bad taste to the water for some time ; and 
in Newton, Mass., it is said to last eight to twelve years. 

For cast-iron main-pipes, the coal-tar coating which was first intro- 
duced into this country by Mr. Kirkwood on the Brooklyn Water- 
Works in r857 is used universally with very satisfactory results. 



FILTERS FOR FEEDERS OF HOUSE-BOILERS— OTHER 
MEANS OF CLARIFYING THE WATER. 

Q. I SEND you herewith a rude sketch (Figure 53) of proposea 
application of the Crocker or the Grant filter, globular, to clean the 
feed-water supplied through an automatic feeder to the boiler I use in 
heating my house. The boiler is six feet by two and a half, and of 
steel. Please submit to best authority. 
Can you suggest any improvement on the 
mode employed, or do you see any diffi- 
Ctilty ? The good filtration of water is 
a great desideratum. Would a filter 
lessen the rapidity and quantity of the 
pipe-delivery of water much ? The filters 
I named are packed with animal char- 
coal and a punctured or wire strainer. 

A. 1. Filters of small capacity are 
of very little use except to arrest fish or 
large particles, and must be cleaned often. 

2. When the gravel, charcoal, wire, 
or whatever else a filter may be filled with, 
becomes clogged with the particles 
arrested, it will retard the flow of water. 

Settling the water in an iron holder 
or reservoir (a kitchen -boiler will do) 
having the inlet and outlet both in the 
top is a good method where a compara- 
tively small quantity of water is to 
feeder for ho use -boiler. 




used, as with an automatic 



J 



I 



131 STEAM-HEATIKC AND STEAM-FITTIXG PROBLEMS. 

TESTING GAS-PIPES FOR LEAKS AND MAKING TIGHT 
JOINTS. 

Q. 1 WOULD like to inquire the best way to test gas-pipes in a 
building for leaks. 'Also, how to maJ^e perfectly tight joints in said 
gas- pipes. 

A. If the bouse is in progress of construction, see that all the out- 
lets are carefully closed with caps, and that the foot of the rising line 
is stopped. Then at any convenient side-iight attach the ordinary gas- 
fitters' pump, which is simply an air-pump. To the same side-light, or 
an adjacent one, attach the mercury-column gauge used by gas-fitters 
with a column from fifteen to twenty inches in length. Great care must 
be now taken to prove that there are no leaks in the gauge or its con- 
nections or cock, and in the pump and hose connection, and a good 
cock should be used between the permanent gas-pipe and any tempo- 
rary connections to pump, so that it may be closed immediately the 
pumping stops, to prevent back-leakage of air through the pump-valves 
or hose -joints. 

When all is complete, pump the pipe system in the house full of 
air until the mercury rises at least twelve inches. Then close the 
intermediate cock before menlioneci, and should the mercury column 
be found to " stand " for five minutes, it is reasonable to assume that 
the pipes are sufficiently air and gas tight for any pressure they can 
afterward be subjected to. But as it is the rule in the most carefully done 
gas-pipe work to find the mercury will not "stand," as there will be 
leaks that would escape the most careful workman, it is necessary then 
to locate them. 

Should there prove to be a very large leak, it will be apparent at 
once, as it will be impossible to get a pressure worth considering, the 
mercury simply bobbing up and down in the tube. 

It may be an outlet that has been neglected to be closed, or it may 
be a long split in the pipe. If the former, and very close to the pump, 
the mercury will not respond ; but should it be far away, with consid- 
erable length of pipe to cause resistance, the mercury will jump and 
return as suddenly. But should there be a split pipe or an aggregation 
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of small leaks, the mercury will run back steadily, though slower than 
it rises, between the strokes of the pump. Should it rise well in the 
glass and sink at the rate of about one inch in five seconds, small leaks 
only in fittings or joints may then be anticipated. Of course, there are 
exceptions to these rules, which are only for general guidance. 

To locate a leak, then, that cannot be heard blowing, strong soap- 
water apphed with a brush or sponge may be used. The liquid is 
rubbed over suspected joints or fittings and air-bubbles are blown by 
the escaping air. 

Sometimes it becomes necessary to use ether in the pipes in loca- 
ting leaks, if the pipes are under floors or in partitions. The ether is 
put into a bend of the hose or into a cup attached to the pipe and 
blown into the pipes with the air. By following the lines of the pipes 
the approximate position of a leak may then be determined by the odor 
of escaping ether. 

In very large work it is well to prove a floor at a time, and when 
all are done, connect them with the riser and prove as a whole. 

The best thing for making pipes tight for coal-gas is gas-fitters' 
cement, which is a common grade of sealing-wax. The threads of the 
pipes should be immersed in it when warm and let drain, and the fittings 
also are sometimes so treated. To put the pipes and fittings together 
both are warmed and screwed tightly and allowed to cool. Porous 
places incidental to malleable iron or shrinkage -cracks in malleable- 
iron fittings are generally stopped with this cement, but a split or crack 
should never be so mended, as it will be an element of danger. 

For naphtha-gases some of the heavy body asphaltum varnishes 
are considered best, such as black air-drying japan, or black baking 
japan, but paraffine varnish should not be used. To use the japans both 
threads of pipes and fittings should be dipped in them and drained, and 
the japan should be applied with a brush when putting them together, 
the same as using lead. Red and white lead are also good, but are 
with more difficulty made air-tight. 

If the house is an old one, or has been finished, and you have to 
test for leaks, take off the meter and cap the bottom of the riser ; also 
unhang the gas-fixtures and remove the brackets, and cap all outlets 
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carefully. Then use ether and locate leaks befor'- tearing up floors or 
breaking plaster. 

The mercury should be made to stand — remain stationary in the 
glass — if possible, before the work is passed, but a fall of one inch of 
mercury in an hour would indicate a comparatively tight job. 

Occasionally, when a gas-fitter cannot get a job tight, there is a 
possibility he may cut ofl! the part or floor of the building he cannot 
get sufficiently tight to suit the inspector's idea of perfection. The 
inspector can only prove such practice by removing or slacking off a 
cap here or there about the house if he suspects such an attempt. 
no air escapes, then he has the dead end. 
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WILL BOILING DRINKING-WATER PURIFY IT? 
Q. Will you please tell me if boiling welt-water will purify it per- 
fectly, so that we can safely drink it, or is it necessary to Jilier it 



A. The boiling of water will purify it so far as living organisms 
are concerned, and would probably make harmless water contaminated ' 
by cholera or typhoid fever discharges. It would not remove any 
mineral poisons which might be present in the water, and it is uncertain 
as to the effect which it would have on certain poisonous substances 
analagous to strychnine, which are sometimes produced in organic 
matters by minute organisms. In other words, the destruction of the 
life of the germs might not necessarily destroy all of their dangerous 
products. 

After boiling, fiUration would only be needed in case a cloudiness 
had been produced in the water, and, as a rule, it is not desirable on 
account of the risk of contaminating the water by the filter itself, unless 
this last is quite new. 



DIFFERENTIAL RAM FOR TESTING FITTINGS. 

On a recent visit to the workshops of the Boston Water- Works, on 
Federal Street, our attention was called to an apparatus for testing 
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valves and fittings to high pressures, without having recourse to a 
hand or force pump, by the pressure of the water in the mains only. 

As nearly all valve and iittingmakera still use pumpsfor this purpose, 
and as the operation is necessarily slow and laborious, we give a sketch 
of this apparatus and of a yoke modified to hold an ordinary globe- 
valve, and we have no doubt but that ail interested in the testing by 
hydraulic pressure of fittings, pipes, radiator-bases, sections of radiators 
or coils, will readily see how it may be adapted to their purpose with 
saving of cleanliness 




In brief, the apparatus may be called a differential ram. It is com- 
posed of a small cylinder and plunger a and a larger cylinder and' 
plunger i — say the larger one being four times the area of the smaller 
one. These cylinders are connected with the regular water-supply 
about as shown, a three- way- cock, f, being used for the alternate 
admission of the water into the cylinders one way or the other. 

The fitting to be tested is placed in the yoke ^ between two elastic 
washers, and the cock c is turned so that the water passes through the 
check d, filling the fitting or valve and pushing the piston to the further 
end of the large cylinder. Then when the cock is reversed, admitting 
water on the piston <^. which is four times the area of the piston a, it 
follows that should the initial or city pressure be 25 pounds there 
will be a pressure of 100 pounds in the valve, and this pressure will be 
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mainlained constantly, even should (here be a small leak, umii the 
plungers have traveled the length of the stroke. The small hole at b 
allows any leakage past the leathers of the pistons 10 escape. 



PERCENTAGE OF ASHES IN COAL. 

Q. Will you inform me what is the proportion of ashes nsnally to 
the weight of the coal before the latter is burned ? A says it is ■■ fnlly 
one-quarter," B says "about one-fifth," while C. who is not an 
engineer, says that from ten to fifteen per cent, of the actual weight of 
dry (?) is a fair average for good anthracite coal. 

An early reply will be awaited with much interest. 

A. You should state the kind of coal under consideration, as in 
reference -tables on the subject the percentage of ash varies greatly with 
the different kinds of coal. With bituminous coals of well-known kinds 
— Pittsburg, Cumberland, Welsh, English, and Scotch — it ranges be- 
tween two and eight per cent., which does not include clinkers or state. 

According to data collected by Chief-Engineer Isherwood, U. S. 
Navy, Cumberland coal gives about eight to ten per cent, of m/use, 
while anthracite of all kinds gives from fifteen to twenty-five per cent, of 
refuse according as it is good or bad in quality, and with or without slate. 

According to results obtained by other well-known authorities, 
including Fletcher, Thurston, Emery, and others, the ash and refuse for 
all coals rarely goes under ten per cent., or over twenty per cent, by 
weight. 

According to Iwdve of the published reports of boiler tests made 
at the Centennial Exhibition, anthracite coal presumably of the best 
obtainable quality gave 9.9 per cent, as the average. 

A and B should bear in mind that to weigh a barrel or two of 
damp ashes and compare it to the estimated weight of the coal burned 
for a day is not the proper manner for finding percentage by weight of 
the ashes to the coal burned. If they dry their ashes or do not wet 
them, they will find that one-fifth even is too great a percentage of 
■'Iwfuse in coal that is purchased as being of good quality. 
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AUTOMATIC PUMP-GOVERNOR. 



.NT writes : 

" Sir : I noticed in the Scientific American of April 4, 1885, that a 
Mr. Frank A. Cashing, of New York City, has patented an ovcrflow- 
alarna which rings a bell when 
the tank is pumped fuli. I will 
state that I have had such an 
arrangement on a water-tank 
for over two years, and it works 
splendidly, and is in daily 
operation ever since. It does 
not ring any bell when the tank 
is full, but it stops the pumps 
when the tank is full, and when 
some water is used out of them 
the counterbalance opens the 
valve and the pumps start up 
again. The vaive used is a 
common z-inch Coffin valve, 
and the whole arrangement did 
, not cost me as much as a bell 
would that any one could hear. 

" I will state that we start 
the pump in the morning, the 
throttle is never touched until 
we stop at night, and the tanks 
are filled from four to ten times 
a day. The pumps stop and 
start automatically, and all that 
is needed is to keep up steam. 

" This same arrangement 
could be used to regulate the 
draught, and also slow down the pump if the supply should run 
. short 
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" I will State that there is a small hole in the bottom of the can 
that lets the water out after it stops the pump, and when the water runs 
out the counterbalance starts the pumps, I do not think it worth a 
patent, but I wish other people to use it and see the good of it. " 

rr CAST-IRON SAFE FOR STEAM- RADIATORS. 

The illustration, Figure 56, shows a casl-iron safe for steam- 
radiators. 
The use of a safe under direct radiators is not particularly new, 
but their limited use, even in the very best class of buildings, coupled 
with the advantages that are to be derived from them, especially in 
apartment- houses, where a leaky radiator or valve on one floor may be 
the means of spoiling expensive ceilings and furniture on the floor 
below, induces us to give the accompanying sketch, with a short 
explanation for the 
benefit of those who 
have not seen them in 

The safe A is cast 

with a slight pitch of 

the bottom to the pipe 

a, and with sides p.ai 

ends of about one inch 

in depth. This is 

made sufficiently large 

to go under the heater 

and the connections which contain the valves, so that all joints that can 

possibly leak — unless those in the connections between the risers and 

valves — are protected, the drip from them, if any, falling into the safe. 

The pipe a is run backward to the riser recess down which it is 

carried, and is left open just hanging within sight in the basement, or it 

is carried to terminate over a sink, which latter is the most approoriate 

way. 
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To prevent smell or air from the basement or cellar passing up 
these pipes into the room, a bend should be used looking up to form a 
small water-trap of about six inches in depth. These traps are to be 
filled with water, which will not evaporate if a little ball or clappervalve 
is placed over the end of the pipe. 

The dripping of water from the end of one of these pipes locates 
the rising line on which the lealt occurs and warns the engineer before 
any serious damage may take place. 

We understand the arrangement is not patented, nor is it patent- 
able, and to whom to give the credit for its first use we do not know, 
but they are now in use in the Dakota apartment-house and other 
buildings in New York. 



METHODS OF GRADUATING RADIATOR-SURFACE 
ACCORDING TO THE WEATHER. 

Q. Is ANY Steam-radiator made with which you can regulata the 
heat ? i. e., supposing it takes 60 square feet of surface to warm a given 
space when the thermometer is at zero outside, and there comes a mild 
day when half the above surface would be sufficient, is there any radi- 
ator made in sections so that you can use one row, two rows, or three 
rows of pipes, thus regulating the temperature of the room according 
to the weather ? 

A. There are several methods now before the public for accom- 
phshing the result you mention. The earliest of these is shown in 
Figure 57. It has been in occasional use for many years. 

It is the plainest form of sectional radiator, being in substance a 
wall-coil, BO arranged that one pipe or any number of the pipes which 
go to make up the heater may be shut off. In the diagram, c c c c, 
are the usual i-inch pipes, which are hung on wall-plates, and either 
run around the corner of the room or "raitered up" on the wall. 
Instead of the usual headers or branch tees, special valve manifolds, b b, 
are used. The body is cast-iron, and the nut d and stem and disk d' 
are brass, with sometimes a brass seat at e. Thus d' and e form a 
valve at the end of the pipe c, the closing of which prevents the enter- 
ing of steam into the pipe. In like manner and at the same time the 
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corresponding valve at the other end of the pipe is shut, to keep back 
the pressure from the return-pipe. In theory the principle is very 
good, but in practice with steam 
of even moderately high pres- 
sures the valves wear out loo 
rapidly, or they are not properly 
closed in pairs, or one of a pair 
may not be closed, in which cases 
noise is likely to follow. Another 
objection that has been developed 
in practice Is that should some 
pipes be shut off during the day- 
time and the valves leak or pass 
waterby being imperfectly closed, 
they are apt to freeze during the 
night or an extreme cold period, 
if the circulation is not properly 
established again. In fact, the 
great number of valves to be 
attended to makes them imprac- 
ticable in the hands of any but 
an expert. With exhaust-steam 
they may be made to do good 
work by using one of the valve- 
manifolds on the inlet end of the 
coil, having no pressure in the 
outlet, the condensation being 
simply allowed to run away. 

A modification of the same 
principle has been applied to 
vertical radiators by Messrs. 
Baker, Smith & Co., of New 
York, for some time, and is 
It is an ordinary radiator, divided in the base 




shown in Figure 58. 
by partitions p p, so 



; to separate each row of tubes into a different 



radiator, as it were ; each radiator or section having its own set of 
valves — /. e., steam, return, and air valve The pipe (/ is the steam- 
supply to a header, n, into which are nipped as many valves, r, as 
there are sections in the radiator, These valves in turn are connected 
with the base of the radiator by right and left handed nipples, b. In 
like manner the return-vaive c', header a\ and return-pipe d' complete 
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the return-end of the radiator. These heaters are made as wide as six 
sections, and have small holes, e, through the base, to allow of a some- 
what better contact of the air within the pipes than could be had with 
wide bases if they were not perforated. 

Figure 59 shows a different principle for accomplishing similar 
results. The radiator A may be of any of the approved vertical radi- 
ators, or it may be a coil. Steam is carried in the rising-pipe a at a 
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comparatively low pressure, and is admitted to the radiator through a 
" fractional -valve," e, the invention of Mr, Frederick Tudor, of New 
Yorb, and of which a detailed description and illustration were given 
on page 6i6, Volume 



VIII.. of the Sanitary 

Engineer. The valve is 
arranged for but one 
revolution of the stem, 
and is provided with a 
graduated disk and 
pointer. In moderate 
weather the pointer is 
moved to where the user 
finds he gets the desired 
result. With an increase 
or decrease of tempera- 
ture the pointer is ad- 
vanced or withdrawn, 
admitting more or less 
steam to the radiator. 
The maximum opening of 
the valve is arranged for 
the greatest surface of the 
radiator to prevent an 
overflow or waste. The 
return-pipe is practically 
without pressure, and an 
air-cock may be used 
either on the radiator or 
on the return- pipe in 
the cellar above the water- 
line for the whole line. To prevent the water from the main return- 
pipe backing up within the riser b, the syphon is introduced as shown, 
or a check-valve may be used, or both. In cases where a compara- 
tively high pressure is required in the main, the return-riser is carried 




to a receiver without 



into a separate return- pipe, which 
pressure. 

Figure 60 shows the method adopted by Edward E. Gold. It is 
one of the compound coil radiators inclosed in a sheet-iron c^se, with a 
register in the top. Steam is allowed to remain in the radiator most of 
tiie time, and the register in the top is used to graduate the amount of 
warm air passed. 

Figure 61 shows a method lately adopted by the Walworth Manu- 
facturing Co. The object is the regulation of the heat of rooms 




r without having recourse to the opening and closing of the radiator- 
valves, and to place it within the power of the occupants of a room to 
graduate temperatures. 

The figure is a front elevation of the apparatus as it might appear 
under a mantel-piece as a substitute for a grate, or the radiator, R, may 
be placed within any recess in a wall or under the inside sill of a 
window. In front of it is arranged a flexible curtain, C, of metal or 
other suitable material, the upper end of which is actuated by a spring- 
roller, so that the screen or curtain may be wound upon it, on the prin- 
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dpie of the shade-roller, when the weight of the curtain is lifted by (he 
hand, stopping il at any desired distance from the floor. Fresh air 




from the outside may tie admitted to the inner tubes of the radiator tc 
be warmed and passed into the room, the duct being controlled by ; 
hand-regulated damper or valve. 



PREVENTING FALL OF SPR.-W FROM STEAM-EXHAUST 
PIPES. 

Q. What do you do in New York City to prevent the water which 
is carried out of the exhaust-pipes of engines, at the roofs of buildings, 
from making a shower which will fall into the street ? 1 have been 
much troubled with spray from this cause, and the contrivances I have 
used have not accomplished their object. 

A. There are several patented apparatus for this purpose before 
the public. How well they accomplish their object we cannot say, 
but we hear little or no complaints about a spray nuisance in this 
vicinity, one reason being the extreme height of most of our buildings 
in which are engines. 




MISCELLANEOUS. 1,5 

On the roof of the Tribune building we find the arrangement 
shown in Figure 6a, which seems to work very well, as it does not 
appear to wet the roof ; we are informed it is not patented It is a rec- 
tangular tank a, six feet deep, and three feet by three feet in horizontal- 




dimensions, within which is fixed a 12-inch pipe which extends about 
half-way down Into this is carried a 6 inch exhaust pipe c and an 
8-inch exhaust, d W hen ali the engmes are running only a cloud of 
very fine vapor issues from the head of b, which is soon dissipated in 
the atmosphere. The pipe e conveys the condensed water to the eaves- 
trough. 



EXHAUST-CONDENSER FOR PREVENTING THE FALL OF 
SPRAY FROM STEAM-EXHAUST PIPES. 

The cut, Figure 63, shows a hood or spray- preventing cap 
— technically called " exhaust-condenser " — for use on exhaust-pipes 
from steam-engines to prevent the fall of fipray on roof or sidewalk. 

The pipe S represents the exhaust-pipe as it comes through the 
roof or chimney, and the cylinders A and E make up the condenser or 
trap. 
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A indicates a. c]rUnd«r, open at top and 
closed at bottom, except at its two apertuies 
a and * — the fonner for the entrance of 
cjchaust steam, the latter for the exit of the 
water of condensation entrapped within the 
apparatus. From the bottom of the cylinder 
A a tubular extension or inner nozzle 
rises, being an extension of the aperture a. 
Above this nozzle, and set partially within 
the cylinder A, is the inverted cylinder B, 
secured by angle strap-braces or other 
braces to the interior of the cylinder A, 
A waste-water pipe D is tapped into the 
aperture d, and led off to any desirable 
receptacle, drain, or sewer. When the 
engine is in operation, the exhaust steam 
rises through the nozzle f, throwing 
I against the inner domed top of the cylinder 
B any water condensed in the pipes o 
entrained with the steam. This water is 
deflected downward and falls back upon 
the annular bottom of the cylinder A, while the uncondensed vapor 
escapes out of the trap around the cylinder B through the enlarged 
annular space between the cylinders B and A, the water discharging 
itself through the aperture i and pipe D. The cylinders B and A may 
be made of any suitable material, but preferably of cast-iron. 




STEAM-HEATING APPARATUS AND "PLENUM" SYSTEM 

IN THE KALAMAZOO INSANE ASYLUM. 
A CORRESPONDENT Sends us a detail of the radiator and connect- 
ing-pipes, as planned by C. M. Wells, C. E., architect, for the remodel- 
ing of the steam-heating apparatus of both the male and female insane 
asylum buildings at Kalamazoo, Mich. 
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The buildings were originally planned by Dr. Van Dusen, the 
medical superintendent at the time, and the heating-apparatus was 
erected by Joseph Nason, of New York. The system then used was 
chamber-heating; all the coils for each building were massed at the 
extreme end of an air-duct, away from the main building, which con- 
nected with a passage D, shown in Figure 64, and the air was forced 
by a fan driven by an engine, sending the warm air through the 
plenum D and through the flue E to the rooms and halls. In time it 
was found that though a fan could force sufficient air for the whole 
building, and there was possibly enough pipe-surface, yet, in windy 
weather, it was impossible to warm certain halls depending 
on the direction of the 
wind, the outside pressure 
forcing back the warm air. 
The management, then, as a 
matter of experiment, added 
supplementary box- coils 
placed under the entrance to 
the flues E, which were 
found to need them most. 
The experiment proved sat- 
isfactory, and gradually the 
engineer, under the direction 

of the medical superintendent, removed the original coils, 
distributed them throughout the plenum, and boxed them 
with wooden casings. In this condition (necessarily a patch- 
work) the apparatus was used, the fan being still retained until 
the spring of i83i, when the Legislature voted money, at the request 
of Dr. Palmer, the present medical superintendent, and the commis- 
sioner, for the entire remodeling of the apparatus on the same princi- 
ple with regard to the disposition of the heating- surface, and in respect 
to piping adopted the low-pressure gravity system, still retaining 
the fan, though not always having to use it, as each flue has its 
separate heater with the new system. 
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The diagram is a cross-section of the passages under the build- 
ings, with a total length of about 2,200' feet. A is the main steam- 
pipe hung on expansion hangers, which are adjusted by a nut in the 
bracket G ; a a, the steam connections to radiators, are purposely 
elbowed up and down as shown, to compensate for the expansion of 
the main ; B is a radiator of the cast-iron extended -surface pattern 
(much liked by the engineers), and i b are the ret urn- water connections 
to the main returns C C. The object of having two main return 
pipes is to prevent the too frequent crossing of the passage with 
small pipes ; F is a galvanized -iron coil casing or hood, arranged to 
be taken off for cleaning or repairs, and is open at the bottom, as 
shown by the arrows. 

With this method it has been no trouble to get a uniform 
heat throughout the buildings, each flue doing its full duty inde- 
pendent of the others. 



HEATING AND VENTILATING A PRISON. 

The accompanying diagrams, Figures 65 and 66, illustrate the 
principles of the warming and ventilating of the New York State 
Reformatory at Elmira, N. Y. 

Figure 65 is the detail of the radiators, which present some novel 
features. 

Figure 66 is a cross-section of one of the wings of the building, 
showing a "cell block," of which there are tour, with the arrangement 
of the air-passages and the course of the air from the time it enters 
fresh at the window rt until it escapes through the exhaust-chamber c. 

In prisons the problem of efficiently warming and ventilating is 
complicated by the necessity of providing for the safe keeping of the 
inmates, and it requires methods not ordinarily met with and of unusual, 
strength of construction. 

The heaters are round vertical-tube radiators set under the 
windows, with openings in the centres of the bases, In corresponding 
openings in the stone flags are set strong cast-iron pipes /, with flanges 
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built into the masonry. These pipes extend up through the openings 
in the bases of the radiators which they fit closely, connecting the fresh- 
air ducts with the radiators and preventing water (when washing the 
floors) from entering the ducts. The upper end of the pipe / is also 
fitted with a strong plate,/, which acts as a baffle to the entering air, 
forcing it between the tubes of the heater, and also as a cover to th:- 
pipe, so that nothing of large size can be passed through it. 

The number of concentric rows of lubes in the radiators is four. 
The two outer rows are separated from the inner ones by a galvanized 
sheet-iron partition or septum r, the object being to divide the inside 
rows from the outer ones 
so as to make part of each 
radiator practically an 
indirect heater, the air 
from the duct only 
coming in contact with 
the inner rows, while the 
outer rows warm the air 
already within the halls 
and give direct radia- 
tion. 

The galvanized sheet- 
iron partition is simply a 
sheet of No. 30 iron, bent 
and riveted at the edge 
and slipped into place, F.cc>n 63. 

and it may be used with 
any round radiator, making what is called a "direct-iodirect-radiator." 

It is claimed that the short shaft or flue formed by this simple 
device accelerates the movement of the air to a verj- considerable degree, 
and prevents the possibility of its being drawn down into the duct, by 
preventing a reversal of the movement of the air in the towers. 

For radiators arranged in this way, it is said that marble tops 
are not as good as cast-iron fret-work, as the former hinder the easy 
ascent of the current of air ; and we believe that for all purposes the 
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marble top does not give quite as high an efficiency for the same 
reason. 

There are 500 cells, each of which have two 4X4-inch flues, one 
from near the ceiling and the other from a cast-iron niche near the 
Boor The one near the ceiling is fitted with a heavy cast-iron frame 




built into the walls, while the lower one connects with the top of the 
"night-bucket" niche. The flues are separated their whole length, 
each terminating in the exhaust- chamber c as shown, and there is no 
means of closing them. 

The exhaust -chambers extend the whole length of the blocks of 



MISCELLANEOUS. 15I 

cells, SO that the flues are perfectly straight, a person in the chamber 
being able to see the light in the cells. 

The steam-coils within the exhaust-chambers are of i^-inch pipes 
and extend over the upper ends of all the flues. 

The air-ducts extend all around the wings near the outer walls 
as shown, and communicate with the fresh-air shafts or towers, each 
tower having a separate section of the duct. 

The course of the fresh air is in at the window a and down 
through the tower, thence through the air-ducts to the radiators, 
through which it passes to the halls, from which it is drawn into the 
cells by the action of the independent flues, and thence passes out 
through the aspirator. 

The coils in the aspirator or exhaust- chamber are not connected 
with the regular heating system of steam-pipes, but with a special 
system provided for them, and with the valves in the boiler-room, so 
that they can be under the control of the engineer without his enter- 
ing the buildings ; this also admits of using the exhaust-chamber and 
coils during the summer and when steam is not otherwise required, so 
causing a rapid movement of air at all seasons. 

We are informed that when the air is moved sufficiently often to 
give each cell one-half a cubic foot of air per second, the difference 
of temperature between the upper galleries and the flag is only five 
degrees in the coldest weather. 

The system of steam-pipes is "gravity-return," and the pressure 
is increased or decreased to suit the weather. 

The boilers are ordinary horizontal tubular, five in number, i6 
feet long by 4 feet in diameter. Two, and sometimes three, are used 
on the heating apparatus, and one for cooking, drying, etc., while one 
is always in reserte. 

We are indebted to Z. R. Brockway, General Superintendent of 
the prison, under whose supervision the institution was built, for the 
drawing of the building. 
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AMOUNT OF HEAT DUE TO CONDENSATION OF WATER. 

Q. What I have been informed is a late and novel method for 
determining the amount of heat imparted by steam in a steam-heating 
apparatus consists in measuring or weighing the water condensed 
in the apparatus, and therefrom estimating the amount of heat 
due to condensation. The successive steps are : First, supplying steam 
at a known pressure and temperature ; second, condensing the steam \r\ 
the apparatus ; and third, measuring or weighing the water. Is not 
this the only method, and is it properly stated ? 



A. When steam is used for warming air which is unconfined, 
having free access to the glass of the windows and to other cold 
surfaces, as well as changing constantly through the ventilators, there 
is no means of measuring the heat which has been given off except by 
weighing the water which has been formed within the pipes. 

If the condensed steam {hot water) is received in a vessel which 
is open to atmosphere and weighed at a constant temperature — say 
200° Fah. — the units of heat given off will be 978.6, whether the steam 
had one pound pressure above atmosphere or 40 pounds, and is 
equivalent to the warming of 939 cubic feet of air 50 degrees. 

To make it necessary to consider pressures and temperatures, the 
water would have to be kept under the same high pressure and at the 
same temperature as the steam was ; in other words, if you cooled a 
pound of steam from 40 pounds pressure to water at the same heat and 
pressure, there would be only S93 umis of heat given off — equivalent to 
warming 857 cubic feet of air 50 degrees. 

The first method is practicable, and can be done by drawing the 
water into a bucket, weighing it, and taking its temperature with a 
thermometer. The second method cannot be carried out without some 
especial contrivance for weighing the water within the pipes, at the 
same time keeping the temperature of the water constant while waiting 
for it to accumulate. 
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EXPANSION-JOINTS. 

The sketch, Figure 67, illustrates a form of joint designed to 

obviate the tendency to " telescope," which is one of the objections to 

most expansion-pipes. The flange A is for connection to stop-cock' 

{stop-valve on top of dome), and B is the steam-pipe leading to 
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adjacent boilers. Stops may be fitted to the latter outside of each 
giand t<t prevent any attempt to slide out, in case of emergency, but 
otherwise they are not required. In fact, I am of opinion that the 
ordinary socket pipe is safe enough itself ; and I have never yet seen a 
boiler-seating which was not amply capable of sustaining all the side 
pre::sure caused by the steam forcing a surface equal in area to the 
pipe. — C, R., in Mechanical World. 

[C. R.'s expansion -joint is a form not common to steam-fitters and 
users, not being a regular article of stock with any of the houses which 
make a specialty of such goods. — Ed.] 



RESETTING A HOUSE-HEATING BOILER— A POSSIBLE 
SAVING OF FUEI^BEST METHOD OF FIRING. 

Q. I HAVE a horizontal boiler set in my house for warming 
purposes. It is very expensive to run in the matter of fuel, and the 
brick-work is so dilapidated and cracked that I am advised to reset it. 
Will resetting and slopping the cracks save much of the fuel, and if I 
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reset it will I be any better off at the end of another year? The brick- 
layer who did the work the first time says I wiJl not, and that all boiler- 
walls crack. 

A. If your foundations and boiler-waUs have snnk and cracked 
badly there is reason to assume that the walls rest on sand, mud, or 
made land, and resetting will probably greatly improve the boiler. In 
any case excavate and put in about ten inches of good concrete over the 
whole of the bottom. Then, when set, pave the whole with hard-burned 
bricks set on edge, and on this begin your walls. This will prevent 
excessive cracks for the future, but will not prevent one crack in the 
side walls near the middle, which nearly always appears in the outer 
sides, and is due to the greater expansion of the fire-bricks and inside 
linings of the furnace. The concrete makes a unit of the bottom of 
sufficient strength to support the boiler and walls. Many think it 
unnecessary to do this in wet sand, and cite the cases of other founda- 
tions when they reach damp sand. But their view will not hold good 
for boiler or furnace work, as the heat drys the sand and makes a 
quicksand of it. Another reason for putting in a solid concrete bottom 
is to cut off moisture. 

It may also be that your grate is too large, and that you waste fuel 
in this manner. Eight pounds of coal per square foot of grate per hour 
will give best average economy, but presumably with slow combustion, 
such as you must have with an automatically regulated boiler, you had 
better proportion the grate for from five to six pounds of coal per hour. 
If you then consider i/nrty pounds of coal per hour to each i,ooo super- 
ficial feet of radiators in the building good practice, you will be able to 
determine the size of grate you should use. This would call for six 
square feet of grate, and should the boiler be thirty-six inches in 
diameter with i,ooo feet of surface, a 3o'x34' or a 3o'x3o' grate will be 
■ required. Not knowing whether to charge the waste to the size of 
grate or to poor settings, we give the above dimensions so that too 
much will not be expected of the new settings, should you decide to 
make the improvement. 

A properly set horizontal tubular boiler is not a wasteful one, as 
few classes of boilers do better. 
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HOW TO FIND THE WATER-LINE OF A BOILER- 
POSITION OF TRY-COCKS. 

Q. SoBiE time ago I bought one of Baldwin's works on steam- 
heating, and though it gives valuable information, it does not tell me 
how to get the exact water-lines in various makes and shapes of boilers 
or what proportion to allow for steam and what for water. Where 
should the highest try-cock be, and also the lowest when put directly 
into the boiler, and what proportion do you allow between each cock 
in proportion to the size of the boiler ? 

A. When steam is drawn from a boiler with a regular water-feed, 
the steam being used for suppl3ring engines or other purposes, and 
when the water is not returned, all that is required is a safe water-line ; 
and by a " safe " water-line is meant one sufficiently above the crown- 
sheets or tubes to give time for interruptions in the management of the 
feed-water. 

In a heating-apparatus where the water returns by gravity the case 
is different. With such apparatus there should be water enough above 
the crown-sheets or tubes to fill all pipes or radiators with steam at the 
highest pressure ever likely to be carried before the water-level falls to 
a dangerous water-line ; and not only this, but a little more, as at times / 
of first starting a gravity-apparatus the water does not always begin to 
" come back " or return properly when the pipes are first filled with 
steam. The water, of course, may be provided for by letting water into 
an apparatus which acts this way, but after the apparatus is in train it 
has to be let out again and will cause trouble and danger, as it will some 
day result in the blow-off cock being forgotten for a few minutes. 

To find the amount of water necessary to have in a boiler above 
the safe-level for a gravity apparatus, calculate the cubic contents of 
all pipes and radiators and the space above the water-line in the boiler 
in cubic feet and divide it by i,o6i, 718, 614, 510, and 435 for 10, 20, 
30, 40, and 50 pounds of steam respectively, and the answer will be in 
cubic feet of water. By doubling the amount thus obtained you will be 
safe with any gravity apparatus which will work ordinarily well in 
returning its water. 
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The distance between the try-cocks is an arbitrarj' matter, and no 
positive rule can "he laid down for it, two or three inches being 
common. 



LOW-PRESSURE HOT-WATER SYSTEM FOR HEATING 
BUILDINGS IN ENGLAND. 

For dwelling-houses, a " register-stove " or "range " in each room 
is the favorite means of heating in England ; and, while this plan heats 
a smali room tolerably well, it is evidently a very imperfect mode of 
heating a large room, while for '.arge public buildings and greenhouses 
it is simply useless. 

A comparatively short time ago the hot-air system was largely used 
in England, but now it is almost entirely superseded by the "low- 
pressure hot-water " system. 

This method of heating is effected by means of a boiler, in which 
the heat is generated, and a system of pipes laid around the building, 
which conveys the heat from the boiler, and distributes it in the various 
rooms where it is required. 

The usual temperature of low-pressure hot-water pipes is from 180° 
to 2oo° Fah., and it is nearly impossible for them ever to obtain a 
higher temperature than 312°. 

It can be said in favor of low-pressure hot-water that there is no 
danger from excess of pressure or through the carelessness of unskilled 
attendants. 

Like all other inventions, however, its first application was simple 
and limited, but gradually its principles have become so well known in 
England that there is no building too large or too complicated to be 
warmed on this plan. To understand the system correctly, and thus 
enable it to be successfully applied, some knowledge is necessary of 
the course of heated water circulating in pipes, and of the principles on 
which the successful working of an apparatus depends. Without this 
knowledge errors will be made in the construction of an apparatus, 
which will cause its failure. In fact, this has often been the case in 
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past years, and in some instances has caused apparatus to be condemned 
as worthless, when in reality the ignorance of the bot>water engineer 
alone was to blame. 

Two theories have been advanced to account for the circulation of 
water when heated through a system of pipes : one by Tredgold, in 
his work on " Heating by Steam," and another by Hood, in his work 
on '■ Warming Buildings." 

Hood's theory, which is manifestly the correct one, is briefly stated 
as follows : 




On the application of heat to water at or abffve 39° Fah., it increases 
in volume and decreases in density ; therefore, a column of water at 
130° Fah. is keavitr than another column of the same height but 
heated to 180°. This principle operates in a hot-water apparatus in 
the following manner : 

In Figure 68, A represents the boiler. On the application of heat 
the water contained in the boiler becomes heated, and the heated par- 
ticles rise to the point B in the flow-pipe. The column B C — i. e., the 
water cont^ned in the MJer and ,^lw-pipe — expands, and becomes 
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lighter, bulk for bulk, than that which is contained in the return or 
descending pipe D E. This causes a somewhat greater pressure at E 
than at C, and in consequence of this extra pressure at E the water is 
forced along the bottom pipe into the boiler, as shown by the arrow. 
Just as the colder water enters the boiler, an equal amount of hot water 
leaves it by the flow-pipe. In this way a constant circulation is kept 
up. The water leaves the boiler heated. It is constantly giving out 
warmth as it flows through the pipes, and is, therefore, colder as it gets 
further away from the boiler — the flow-pipes always being warmer than 
the returns. So long as heat is applied to the boiler this difference of 
temperature of necessity exists, and a constant circulation is the result. 
F is a feed-cistern regulated by a ball-cock, and connected to the 
return -pipe near the boiler. 

Every hot-water apparatus may be said to consist of two pans — 
viz., (i) a boiler, or that part of the apparatus in which the heat is gen- 
erated and imparted to the water, and (z) a system of pipes (with the 
necessary air-vents), which may be called the heat-radiating surface, or 
that part of the apparatus which conveys the heat from the boiler and 
distributes it in the various parts of a building, as may be required. 

In erectmg an apparatus, the following are vital points, which 
must always be kept in view ; The boiler should be the lowest part, and 
the pipes running from the boiler must gradually ascend, without any 
dips or depressions under doorways or otherwise, until they reach their 
furthest extremity. All ascending pipes are flow-pipes, and the 
descending pipes are returns. The water o/a/oyj flows from the highest 
part of the boiler, and re-enters at the lowest part, or as nearly so as 
jossible. 

The apparatus shown by the figure is of the simplest form, with 
only one drculation, but, as previously stated, it is capable of being 
applied in an equally simple, but more expensive manner, so as to be 
sufficient to warm the largest public building, warehouse, factory, or 
range of greenhouses. 

A very important part of the apparatus, and that which makes it a 
success economically, is, of course, the boiler ; or, in other words, ibe 
means for utilizing the fuel to best advantage. A large variety of 
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designs have been introduced into the market at various times, both of 
the " independent '* types and of those requiring brick-work. 

Independent boilers are very useful in many cases, but can only be 
profitably employed where the length of pipe to be heated is small. 
Generally speaking, it is best to have a boiler set in brick-work. In 
these latter boilers the fuel is used to much better advantage than is 
the case with '* independent boilers," because the flames and heated 
gases are carried by means of flues all round the exterior of the boiler 
after the fire-box and flues have absorbed all the heat possible during 
the passage of the gases of combustion. By this means the greater 
part of the heat generated in the furnace is utilized instead of a large 
portion of it being allowed to escape up the chimney, as is the case 
with many independent boilers, without doing the least good, or having 
the least effect in the way of heating water. In addition to this, a con- 
siderable amount of heat is radiated from the external surface of an 
independent boiler, unless it be covered with a non-conducting sub-' 
stance, such as silicate, and, as the boiler itself is usually fixed in the 
cellar, where this heat is seldom or never required, it represents so 
much heat and a proportionate amount of fuel wasted. 

The qualifications of a good boiler are simplicity in design, durabil- 
ity and economy in consumption of fuel, combined with efficiency, and a 
reasonable price. By always remembering these very important requi- 
sites, it is easy to see that the cheapest boilers sold, if not carefully selected^ 
will probably prove the most expensive in the long run. Every boiler 
should be made of wrought-iron, not cast-metal, as cast-iron boilers are 
liable to crack without a moment's notice, and that too, perhaps, when 
the apparatus is most required. Many boilers are now made fulfilling 
all the necessary conditions already named, and may be described gen- 
erally as boilers of the " saddle " form, with one or more return-flues, 
both internal and external. " Saddle boilers " are always preferable to 
upright boilers, as horizontal heating-surface is so much more effective 
than heating-surface which is vertically disposed. 

An English Hot-Water Heater. 
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I [comment on THE PRECEDING BV THE EDITOR.] 

I Though the principles explained are thoroughly understood by 

' our American heating eng^eers, yet to many readers they will be 

insiructive and interesting — notably, to a large number of men la the 

' plumbing business who are unfamiliar with the principles of hot-water 

i circulation in connection with domestic range-boilers. 

The question of absolute safety cannot be gainsaid when consid- 
ered in connection with the apparatus shown and described, and for 

■ horticultural purposes it is conceded by all to be the most practicable 

method of heating. 

In the United States it is used only to a limited extent in residences 
and single offices or suites in the dirtcUradialion form — : e., where the 
coils are in the rooms — for the reason that the space occupied by the 

jl water-coils is largely in excess of that occupied by direct steam-radi- 

• ators, especially on account of the coils having to occupy a horizontal 

position, and because they must be larger in diameter and greater in 

I amount of surface. A great many of the Government buildings 

throughout the country are warmed by indirect low-pressure hot-water 
apparatus, in which coils of 3-inch cast-iron pipes form the heating- 
stacks, through which the fresh entering air has to pass on its way 10 
the rooms and apartments. Many private residences in New York and 
vicinity are also warmed by indirect hot-water methods, some of which 
are low pressure, though a few are on the " Perkins system," or a sys- 
tem somewhat akin to it, in which the temperatures are kept at a max- 
imum of about 260° Fah. 

By the direct method, such as our correspondent describes, many 
of our city houses, with fronts of twenty-five feet or thereabouts, in 
blocks, with windows and cooling-surfaces in front and rear only, could 
be warmed to good advantage. Of course, we should have to tolerate 
horizontal pipes of large dimensions across the front and back walls 
under the windows, and we are satisfied that direct radiation under 
such conditions is better than indirect radiation from a " fire-place 
heater " down-stairs, which warms about two rooms overhead, and than 
some furnaces which take air from a tower room or basement, 

J 
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With regard to the comparative merits of cast and wrought iron 
boilers for hot water, there is room for considerable difference of 
opinion, and, assuming all things are the same except the natures of 
the metals, it is reasonable to suppose that like boilers will do like duty, 
though the cast-iron boiler will be the most easily broken ; although, on 
the other hand, makers of cast-iron boilers claim that, with certain well- 
known forms, the result of gradual development, the question of break- 
ing is reduced to a minimum, and that they are able to make forms that 
cannot be made in wrought-iron. However, this latter is a purely 
practical question, which cannot be decided in one general answer. 

The Sanitary Engineer offices and printing-office are warmed by a 
low-pressure hot-water apparatus, simply because we found it best 
suited to our own particular situation, and in adopting it we did not 
mean to imply that we considered it the best for all places. Hot-water 
heating is largely in use in Canada and the maritime provinces for 
residences and buildings of limited size, but for large buildings steam 
is now being more generally used. 



STEAM-HEATING APPARATUS IN THE MANHATTAN 
COMPANY'S AND MERCHANTS' BANK BUILDING. 

The illustrations show the plans of the steam-heating apparatus, 
boilers, pipes, pumps, etc., of the Manhattan Company's and Merchants' 
Bank Building, 40 and 42 Wall Street, New York. 

From Figure 69 a conception can be obtained of the operation of a 
" graduated system" of steam-warming in a large building. 

The term " graduated system " comes from the use of a " graduat- 
ing- valve " on the radiators. 

It is well known that with most systems of steam-warming in 
general use, the steam must be turned on full to a radiator ; in other 
words, the valves at both ends of the heater must be wide open when 
heat is required, or the result will be loud noise in the radiators or 
coils. This, in only moderately cold weather, will make the room too 
warm, provided the radiator is proportioned for cold winter weather, 
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and there is nothing left for the occupant but to turn on and off the 
steam, as often as he finds the room uncomfortable, either in one direc- 
tion or the other. This is obviated to some extent by having several 
radiators in a room, one or more of which can be in use or closed, as 
desired, or by having one radiator with two or more sections, each 
section controlled by a set of valves, or by inclosing the radiator in a 
case with a register in its top. In the present case the object Is to 
have the radiator — and the extent of its surface warmed — within the 
control of the individual who sits near it, and to leave it within his 
power to graduate the surface so warmed by as fine subdivisions 
as he pleases, by the manipulation of a single valve, a description 
of which will be given hereafter. 

In brief, the sj'stem of heating is as follows : Steam is taken from 
the boilers B (Figures 69 and 70) at any pressure— fifteen to twenty 
pounds being usual — to the regulating- valve R V. There it is reduced 
automatically to a constant pressure of tivo pounds per square inch; 
thence it is conveyed for distribution through the 8-inch low-pressure 
main steam-pipe (L P M S) to two 6-inch rising lines {M S R), up 
which it passes to the main distributing-pipe, eight inches in diameter, 
at the ceiling of the eighth or top story, M D P in the diagram. 
Figure 69, and in the eighth-floor plan, Figure 71. From the main at 
the eighth story it is distributed downward through pipes, which 
conventionally are called risers, and which, though they distribute down- 
ward in this case, are still known as " main distributing rising-pipes," 
marked M D R P, one of which is shown in the diagram, and all of 
which are shown on the eighth-story plan as the diagonal dotted pipes. 

These pipes are principally three inches in diameter where they 
leave the main on the upper story, and terminate two inches in diame- 
ter at the basement-floor, below which they are ijf inches as relief- 
pipes only to where they join the main return-pipes — M R in diagram 
and cellar plan. Parallel to these pipes, but starting at the floor of the 
eighth story and running downward, are the "main re turn -risers." 
These pipes are entirely without pressure, other than atmosphere, and 
are sealed against the pressure from the main return-pipes by the water- 
seal S, which is five feet six inches in depth, and sufficient to resist 
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two pounds water- pressure from the main returns, even when the water 
is very hot. These pipes are practically open to the atmosphere above 
the water-seal. A tet is put into them below the basement floor, but 
above the water-level — W L in diagram. To this tee is attached an 
automatic air-valve, which is set to remain open so that air may pass in 
or out, for the purpose of preventing " air-binding " in the coils between 
the steam as it enters through the graduating- valves and the water in the 
seals. It may, for the sake of convenience, be called a breathing-hole, 
and would be allowed to remain open, and without an automatically 
or thermostatically regulated valve, were it not for the possibility of the 
regulating- valve (R V) failing for a moment, and allowing a high pres- 
sure to pass into the " returns " and raise the water. But as an extra 
precaution against that, a check-valve has been introdticed into each 
water-seal at the bottom, as shown, opening inward, to let the water of 
condensation which runs down the riser return-pipe enter the main 
return-pipe, a slight accumulation of head of water in the riser-return 
furnishing the power. 

The course of the steam, then, is from the pipe M D R P through 
the coils to the pipe M R P, the latter of which it is never intended to 
reach as steam, the condensed water only running into it, and falling by 
gravity into the water-line within it. 

At the upper end of the coils is tht graduaiing-vaU'e, Figure 74, in the 
position shown ; it is a finely- regulated valve, with small opening about 
one-quarter of an inch in diameter, with a long, tapered spindle filling the 
hole. On the spindle where it passes through the nut of the valve is a 
coarse thread, one revolution of which will withdraw the spindle from 
the hole. To the handle of the spindle is attached a stop-arm, which 
engages stop-pins on a graduated circle. The full opening of the valve 
has been found by experiment, and is regulated to pass only the amount 
of steam that the radiator is capable of condensing in an atmosphere of 
70° Fah., leaving fifteen per cent, of the coils which is always to- 
remain cold to prevent an overflow of the steam into the return-pipe. 
Any quantity of steam between the maximum and minimum is then 
secured by bringing the stop-arm to the desired graduation on the 
circle. 
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To provide for changes of 
temperature of the outside cur- 
rent, and consequently greater 
condensation within the building, 
there is a fuH thirty per cent, of 
coil-surface which it is not neces- 
sary to bring into use, except in a 
cold room when first turning on 
the steam, or in extremely cold 
weather. 

The two 6-inch main rising 
lines are relieved in the usual way 
by ij^-inch pipes, and every down 
line is a relief for the main at the 
top of the house. 

The main return-pipe termin- 
ates in a receiving-tanU, R T. 
Before entering the tank it rises 
to a height just equal to the 
height of the water-seals (S'}. 
The object of this is to seal the 
lower ends of the relief-pipes from 
the {down) steam-risers M D R P, 
the pressure within the risers being 
only tuio pounds, minus loss by 
condensation and friction. This 
prevents the " blowing through " 
of the main returns to the tank, 
and keeps all pipes sealed. From 
the receiving-tank the water of 
condensation is pumped mto the 
boilers by the pump P. 

The object of selecting two 
pounds as the normal pressure 
(i) With the ordinary height of 




the apparatus is three-fold ; 
cellar (eight feet), water-seals 
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deep enough for a high pressure could not ' be obtained and 
have any factor Cor safety ; { 2 ) the exhaust -steam from the 
hydraulic pumping - en- 
gines enters the heating- 
pipes in winter and cold 
weather, and is there all 
condensed; and (3) grad- 
uated valves are more 
accurate and less liable to 
■' cut," with a difference 
of about two pounds pres- 
sure between the steam 
supply - pipes and the 
coils, or, in other words, 
between two pounds and 
atmosphere, than with 
higher pressures. 

The pumps P" in 
Figures 69 and 70 are 
duplex compound pumps, 
with high -pressure steam- 
cylinders 12 inches in 
diameter, and low-pres- 
sure cylinders iS}4 inches 
in diameter, with 12-inch 
water - plungers, forcing 
agamst a head of water of 
58 pounds in repose and 
62 pounds when in action. ' 

The pressure carried 
in the boilers B' (high- 
pressure boilers) is 60 
pounds. The terminal 
pressure in the low-pressure cylinders of the pump is about 17 pounds, 
and the back-pressure 3>4 pounds. From these pumps the exhaust j 
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Steam goes to a tank, F T. Here the water of condensation from 
the cylinders of the pumps, or water held in suspension, and grease 
are separated from the steam, which is then passed to the heating- 
pipes, as shown, in the winter time, or to the roof -condenser C in the 
summer. 

As the exhaust-steam from the high-pressure boilers and pumps, 
after passing through the heating system, and being condensed therein, 
must, reach the receiving-tank as condensed water, the pump P' for the 
high-pressure boilers also takes suction from this tank. This prevents 
the wasting of this water, and is the means of supplying the high-pres- 
sure boilers with condensed water, which is passed through the heater 
tank H T on its way to the boilers. 

The hall-radiators are not on the graduating principle, but take 
steam from the lower main in the old method. This is shown at the 
right of the diagram in a circular radiator. 

The main steam-pipe from the high-pressure boilers is also 
arranged to give steam to the heating system through a ** pass-by " and 
regulating valve, shown near the centre of the diagram. The object 
of this is to provide a means for a temporary supply from the high- 
pressure boilers should the low-pressure one be out of order, or to give 
steam in the mornings and evenings of faU and spring, when it is 
desirable not to run the low-pressure boilers should the exhaust-supply 
not be sufficient. 

A peculiar feature of the warming of this building is the skylight 
heating. Over the principal counters, in the centre of each bank, is a 
domed skylight, 24'xi6' at the base, and shown in section through its 
greatest measurement in Figure 72. 

As the air cooled by this glass and iron structure would certainly 

fall upon the heads and shoulders of the officers and clerks who were 

underneath it, and whose desks were arranged with special reference to 

the light, it became necessary to devise some method for the warming 

. of the air near where it was cooled, and to prevent, if possible, its falling. 

To accomplish this and retain the architectural effect unmarred, 
the architect provided in the main rafters of the roof for the introduc- 
tion of a 3-iiich pipe, P, Figure 72, in such a manner as to simulate a 



NG PKOBLEMS. 



rail — or, perhaps, more properly speaking, a cord — of the rafters of the 
dome. This passes, as shown, through the roseate, and is bronzed 
to correspond with the iron-work of the dome, and appears to be an 
integral part of the structure. 

Above this, at C, further provisions for warming are made. The 
cast-iron shell-cornice which covers the structural iron-work and beams 
is removed from the latter three inches, and a coil of six i^j^-inch 
steam-pipes is concealed in the space thus formed. At the bottom an 
opening or slot one inch in width is made, which extends all around, 
but is so arranged, by one member of the cornice so overlapping 
another, as not to be apparent from below. The top of this space is 




also open and a current of air is established which comes in contact 
with the pipes and is delivered warm in front of the windows in the 
upper part of the dome. 

These windows are pivotea to swing outward at the bottom, and 
in ordinary cold weather are kept a little open. This produces ventila- 
tion and a gentle outward current of air in a position where it ordi- 
narily will come in. Over the directors' rooms are skylights similarly 
warmed. 

Figure 73 (to the left) shows skylights at the rear of the banking- 
rooms. In this case a 3-inch pipe, P, is also attached to the skylight- 
rafters by a special bracket, and the identity of the heating-pipe is lost in 
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the finish. At the top, at C, is a coil of eig;ht t^-inch pipes, eighteen 
feet long, which also assists to warm the air in this vicinity as well 
as to warm the glass and surrounding iron-work and marble by direct 
radiation. The method of warming under the windows on the Wall 
Street front is shown at the right (Figure 73). No air is taken in, but 
the warm air from the coil ia made to pass up in front of the plate-glass 
windows and neutralize the down current from the glass, which would 
otherwise fall on the heads of the clerks. 

The coils in skylights are not on the " graduated system," but take 
their steam at full pressure, with their stop-valves in the cellar under 
the engineer's control. 

Figure 74 shows the 
graduating- valve made 
for this building. In 
many respects it is an 
ordinary angle-valve, of 
strong and very accurate 
make. It is so designed 
that one revolution of 
the stem and handle 
gives the maximum open- 
ing of the valve. The F1GUU73. 
" pitch " of the thread 

on the stem is six threads to the inch, and the hole at the 
bottom is gauged to pass about the greatest quantity of steam 
that the heater can condense. Tlie long taper of the disk has a 
three-fold object : the first is to allow of drilling the hole through the 
bottom of the seat any size, to suit any size heater, and still form a 
perfect valve ; the second is to admit of considerable movement of the 
handle and a backward motion without a rapid increase of annular space 
between the disk and the seal ; and the third is to prevent a singing 
noise, by gradually allowing the steam to expand through the annular 
space, which space increases in area as it advances up the cone of the 
disk. Two stop-pins are placed in the graduated circle, one at and 
one at the maximum opening of the valve, which opening is determined 
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by experiment, and the second pin put in. Should this pin be 
removed by any person and the valve-stem turned beyond it, the 
fixed size of the hole at the bottom, which is approximately correct, 
_^ will prevent any serious overflow 

of steam. The round hole, seven- 
thirty-BCConds of an inch in diam- 
eter, at the bottom of one of these 
valves was found to pass thirty-siK 
pounds and eleven and one-half 
ounces of steam in one hour, with 
the pressure in the pipe two and 
one-half pounds by the steam- 
gauge, the lower end of the pipe- 
coil into which it flowed and 
condensed being opien to atmos- 
phere. 

Figure 75 shows the tank used 
in this building for the separation 
of grease from the exhaust steam 
that is turned into the heating- 
mains. The steam enters through 
the 6-inch pipe a at the left, and 
escapes through the pipe li at the 
right to the heating-main. The 
large sectional area of the tank 
between the pipes results in a 
comparatively slow motion of the 
steam, giving the particles of 
water, grease, etc., an oppor- 
tunity to fallintothe watera'in the 
bottom of the tank, allowing com- 
paratively dry steam to escape. As the quantity of water in the tank 
will increase if it is not regularly drawn away, the contrivance </, e, and 
I is provided. The water overflows through the bend c into the trap 
e, which is of sufficient depth to withstand the pressure within the tank 
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(from two to two and one-half pounds). The short pipe is carried from 
the bend down into the water for one-half its depth, as this is supposed 
to be the best point at which to draw off the water, so as not to take 
oil from the surface or dirt or heavy fats from the bottom of the water, 
and to prevent the stopping of'the pipe by accidental accumulations. 




The pipe d is put in the top of the bend lo prevent the syphoning 
of the water from the tank, and is earned sufficiently high to be above 
the highest level of water in the tank. 

The pipe / is a draw-off pipe, and the pipe j runs to the blow- 
off tank. 
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The pipe e of the trap should have a valve in it at any desirable 
point, the object of it being to " choke " the pipe to such an extent as 
to prevent the fluctuations of pressure of eihaust steam starting the 
water out of the seal. 

The architect of the building was Mr. W. Wheeler Smith, who was 
assisted in the engineering department by Mr. W. J. Baldwin, M. E. 
The contractors were Messrs. Bates & Johnson, all of New York. 

THE BOILERS IN THE MANHATTAN COMPANY'S AND 

MERCHANTS' BANK BUILDING. 

Figures 76, 77, and 78 show the boiler and boiler-setting of one of 
four similar boilers latelyset in the Manhattan Co.'s and Merchants' Bank 
Building, 40 and 42 Wall Street, New York. The special points about 
these boilers are : The quality of iron used, the method of bracing both 
head-sheets and domes, and the making of a number of small holes 
(3-inch) through the shell of the boiler under the dome instead of cut- 
ting out a large piece, as is usually done. 

To the engineer or steam-fitter the drawings convey a clear con- 
ception of the manner of construction, but as the specification from 
which these boilerswerebiiilcwas drawn with a view to give instructions 
to the liuilders as well as to secure the desired results to the owners, 
we quote from it such parts as will be of interest : 

" To furnish and put in place and set according to these specifica- 
tions and the plans, two low-pressure multi-tubular boilers, each to be 
sixteen feet in length from head-sheet to head-sheet, by sixty-sis inches 
in diameter, and each to contain 102 3-inch outside diameter charcoal- 
iron lap-welded boiler-tubes, not less than No, la wire-gauge in thick- 
ness, and 

"■Domes. — Each boiler to have a dome on the top of the shell thirty- 
six inches in diameter by thirty-six inches high, measuring from the 
centre of the top of dome. At the front end of each boiler the shell is 
to extend before the head-sheet twenty-one inches, making the extreme 
length of a boiler seventeen feet and nine inches. 

"■Manholes. — Each boiler will have a manhole, with its plate, etc. in 
the top of the shell back of the dome, the manholes to be 15x11 inches, 
and be set with their longest diameters across the shells. 
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^^ Handheles. — Each boiler will have two handhoies, with their 
plates, etc., one placed in each head in the position shown, and of the 

sizes shown. 




ft 

[^^■"/roB. — The shells and head-sheets and domes of said boilers to be 
made throughout of " extra flange fire-box iron," bearing the stamp and 
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name of some reputable manufacturers of boiler-plates, that will be satis- 
factory to the architect or his represcDtative, and every plate or part of 
^ a plate used in the con- 

struction of these boil- 
ers will be so marked 
in one or. more places 
— thus, " Extra Flange 
Fire - Bos Iron," to- 
gether with the usual 
stamp {initials or other- 
wise) used to designate 
the makers. 

" Samples. — If in the 
opinion of the architect 
samples of the different 
plates should be re- 
quired for testing, the 
contractor must furnish 
them from each or any 
number of the plates, 
and must prepare them 
for the testing-machine 
in the usual manner, 
and must pay the cost 
of testing them and for 
the report of the ex- 
pert who performs the 
tests. And should the 
plates prove to be a 
lower quality than that , 
above stated and 
called for, the con- 
tractor is bound to 
furnish other plates 
until the standard of 
quality is reached and 
FiGUM 7 J. secured. 

" ThUkness. — The 
shells or cylindrical courses oi these boilers are to be full three-eighths 
of an inch in thickness, and to have but one longitudinal seam in each 
course, the seam to be in the upper quarter segment of each course. 
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"Heads. — The head-sheeis of said boilers to be made of J^-inch 
thick iron of the quality before stated, the angles of whose flanges will 
be bent to a radius not less than 2}^ inches, and which must not show 
flaw or blemish after being turned, and which must be carefully annealed 
before being punched. 

"Domes. — The domes of said boilers to be made of the quality of 
iron before stated, and to be five-sisteenths of an inch in thickness, with 
^-inch thick heads, and flanged with not less than scinch radius in 
the angles of the flanges, 
and braced in the manner 
shown, for which a de- 
tailed drawing will be fur- 
nished. 

"Braeing. — The 
head-sheets of said boil- 
ers will be braced in the 
manner known as "fiat 
gusset - bracing," each 
head having five braces, 
a detailed drawing of 
which will be furnished. 

" Seams. — All longi- 
tudinal seams in the 
boilers must be double 
riveted, and the rivets so 
spaced from centre to 
centre, and also be of 
such size and diameter as 
to give seventy per cent, 
of the strength of the solid 
plates of the boilers. 

"The side st 
the dome must be double 
riveted, and the seam uniting the dome to the shell must be double 
riveted. 

" The seams that unite the courses to each other and the head seams 
are to be single-riveted seams (presumably ^-inch rivets, 2 >i inches 
pitch, is the most desirable, while in the longitudinal seams two rows 
of J^-inch rivets, ij^ inches pitch, and placed in the manner known as 
"square riveting," will give the result required above). The double 
riveting in the dome-flange must be also square riveting, the flange being 
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turned with sulficient depth to place them la this manner, and the 
" pitch ■' of the rivets may be reduced to 3)4 inches, so as to get the 
strength of the inner row of rivets in tkeir length more nearly equal to 
the strength of the metal in the dome, but not close enough to each 
other to reduce the strength of the remaining parts of the shell between 
the rivet-holes lo below seventy per cent, of the solid plates. 

" Rivet!. — All rivets to be of a grade and quality of iron acceptable 
to the architect, to whose satisfaction they are to be tested as to their 
tensile and shearing strength by the contractor, aod at his expense, 
if called on lo do so. 

" Riveting. — Machine -driven rivets are to be used in all seams of the 
boilers in which it is possible to drive them, and hand-driven rivets will 
be only accepted or allowed in places where machine rivets cannot be 
driven, or are impracticable, and will then only be accepted when they 
are driven In a manner to the satisfaction of the architect or his 
inspector. 

■' Calking. — All the seams of the boilers are to be properly chipped 
and calked, the calking to be what is known as " Connery's calking." 
No split calking will be allowed. 

"A furrow from the chipping-chisels or calking-tools, or from any 
cause, in any plate or on any part of the boilers, or the breaking or 
splitting of a hole from the use of the drift-pin or otherwise, or a crack 
or Haw or bum in any plate or head, will be deemed a sufficient cause 
for the total rejection of the boiler or boilers in which any of the above 
is found to exist. 

"Drift-Pin. — The use of a drift-pin in the construction of these 
boilers or in the construction of any one of them, either in the " litting- 
up " of them or in the preparation of the holes for the rivets, will be 
the cause of the rejection of all the boilers. 

" Holes under the Domes. — The shells of said boilers underneath the 
domes are not to be cut out in one large piece, but to be a number of 
3-inch holes aggregating not less than 100 square inches, and laid out 
in the manner required, for which a detailed drawing will be furnished. 
Special attention must be paid to this, for should the shell be cut out 
in a manner unsatisfactory it will be considered a cause for rejection. 

" Tubes. — The boiier-tubes are to be set as shown in the detail 
drawings, and are to have 1% inches between the tubes in the vertical 
rows, and one inch in the horizontal row, and be otherwise set as 
shown. 

"Expanding. — They are to be expanded with Dudgeon expanders, 
with the extension beyond the heads of uniform length, and not broken 
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or ragged by a chipping-chisel, but cut with some proper tool at the 
end last expanded, or, better still, to be of the proper length before 
they are inserted. 

^^ Lugs, — Each boiler is to be furnished with four (and no more) 
cast-iron lugs or brackets for the purpose of supporting the same in the 
brick-work. These lugs are to project from the sides of the boiler 12 
inches, and are to have a projection below the plane of the bracket, as 
shown, with three ^-inch rivets in this lower projection and the usual 
complement above. 

^^Manholes, — The manhole castings are to be extra heavy, and 
subject to the approval of the architect, who reserves the right to have 
them made from designs of his own if they are not acceptable or 
sufficiently heavy in his opinion. 

" Ifandholes. — The handholes to be furnished with plates, bolts, and 
guard, the guard on rear handhole to be "turtled-back," with a 
projection around the nut to protect it from the fire. 

" Flanges. — The pipe-flanges on the domes to be of the size marked 
on drawings and in the positions marked, and to be riveted to the 
domes and chipped and calked on the inside, and set true with the axis 
of the boilers. 

" Flanges on Shells, — A 2^ -inch flange to be placed at the rear end 
of the rear course of the shell at the bottom side, and to be set true, and 
riveted and chipped and calked. A 2-inch pipe-hole to be drilled and 
tapped into the rear head and i^-inch in the front head where shown. 

" Two of the boilers are of the size stated above, and are intended 
only for heating at a low pressure. The other two are each 1 1 feet 
long by 48 inches in diameter, with seventy-two 2^-inch tubes, and are 
for high-pressure steam to run the compound puraping-engines." 



STEAM-HEATING APPARATUS IN THE MUTUAL LIFE 
INSURANCE COMPANY'S BUILDING ON BROADWAY. 

The accompanying sketches illustrate the principle involved in the 
new heating apparatus lately put into the Mutual Life Insurance 
Company's old building, 140 Broadway, corner of Liberty Street, by 
the Steam-Heating Division of the New York Steam Company. 

Figure 79 is a diagram illustrating the principle involved, and 
Figure 80 is a plan of that part of the ground floor of the building given 
up to engineering purposes. 
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There are three horizontal boilers, each 54 inches in d'.ameCer by 
16 feet long, containing seventy-four 3-inch tubes, from which steam is 
taken for heating and power purposes. The steam for power supplies 
two pumping-engines for hydraulic-elevator purposes, and two ordinarj* 
engines for power and electric- lighting purposes. The pumps are one 
duplex compound n on -condensing Worthington engine, with 12-inch 
high-pressure steam -cylinders, i8J^-inch low-pressure cylinders, and 
10-inch water-plungers. The other is a simple duplex, iS-inch steam- 
cylinders by lo-inch water-plungers, with lo-inch stroke. These 
pumps when in use run intermittently, their duty being to keep the 
pressure tanks of the elevator service supplied with water, and are 
governed and controlled automatically by the height of the water in 
the pressure tanks. The intermittent pumping supply to the tanks 
produces an irregular action in the use of steam, and consequently gives 
an intermittent supply of exhaust steam. In the summer time this 
exhaust steam, of course, is allowed to escape by the roof-pipe, but in 
times when heat is required on the building it is allowed to pass into 
the heating-pipes and there be condensed. The Supply of exhaust 
steam from the other engines is also allowed to pass into the heating- 
pipes, though in their case the flow is constant. 

The object to be accomplished now is to condense all the exhaust 
steam in the heating-pipes so as to save its heat ; bui it the same time 
it becomes necessary to provide means of keeping a constant supply of 
say two pounds per square inch in the heating- pi pes, whether the 
exhaust steam is sufficient to do it or not at all times, and to make up' 
any deficiency there may be, either from lack of volume or the 
pumping-engines remaining idle for any time. 

To accomplish this, direct connections are made between the 
boilers and the heating-mains, the connections being controlled 
automatically. 

By the aid of the diagram, Figure 79, this may be made plain ; it 
is best to trace the steam from the boilers through the two different 
courses by which it reaches the heating- pipes. 

To this end steam is taken through the front steam -connect ions of 
the domes and supplied to the " high-pressure steam-pipe," shown in 
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both figures. Thence it is supplied to the pum ping-engines, E P, 
returning through the " exhaust pipe " to the tank E T — i. e., exhaust 
tank — in which any grease is separated from it in the manner -hereafter 
described, and in which steam is stored to a certain extent ; the tank 
being a reservoir and equalizing- pressure tank to prevent a sudden 




Fiausc 79. 
or material increase of pressure when the pumps suddenly start up, and 
to have a supply to draw from when they are idle for a few moments. 

The pressure from this tank passes into the !i eating- pipes through 
the swinging check-valve / and the stop-valve C, thence to the " main 
steam-pipe " as shown. 
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The Other method of a constant supply, whether the pumps and 
engines are running or not, is from the connections on the back of the 
domes to the pressure -regulating valve P R, and thence through the 
valve 6 to the "main steam-pipe." When reducing through a large 
regulating- valve from high-pressure steam to very low pressures noise 
sometimes follows, and frequently irregularities of pressure. To prevent 
this, the secondary pressure- regulator P R* is introduced, and the valve 
b is closed. Then the steam is reduced, say from eighty to twenty pounds 
through the first valve, and from twenty to two through the second one, 
insuring a constant and more regular pressure in the steam-maios. 
Should the supply from the pumps increase the pressure in the tank 
(E T) to above two pounds, the regulating- valve admits no more live 
steam ; but should the pressure in the tank fall much below two 
pounds — say one-quarter of a pound — the regulating- valves open and 
the pressure is maintained. 

The tank E T, as mentioned above, is used for separating grease 
carried from the engines or pumps, and is sometimes called a " skim- 
ming-tank " for that reason. To accomplish this it Is kept about one- 
third full of water. The steam blows down in one 6-inch pipe, and 
escapes through the other, as shown by the arrows. Figure 79. In 
passing through the large tank the velocity becomes almost nil, and 
separation goes on by gravity as well as by being blown against 
the surface of the water. To draw the constantly increasing water from 
the tank, a bent syphon is introduced into the tank, the top of the bend 
being at the water-line of the tank, and the open end extending into the 
water about six inches. This causes the overflow of any excess of water 
from the tank, and draws it at a distance below where floating oil will be, 
and sufficiently above the bottom of the tank to prevent sediment from 
running off in the same way. The water drawn away in this manner is 
sufficiently free from oil to return it to the receiving-tank, but the usual 
method is to run it into the sewer to prevent the possibility of getting 
oil into the boilers this way. To prevent the syphoning of the water 
from the tank through the bent pipe described above, a pipe is carried 
from the highest part of the bend to a distance, say one foot above the 
water. This lets the air or steam pressure into the pipe and destroys 
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the power to syphon. At the bottom of the tank is a blow-off pipe to 
be used for drawing off the water and grease or oil. 

The check-valve / prevents the pressure from the pipes passing 
back into the tank should the regulating-valves get out of order, and in 
such case, should the pumps or engines be running, the back-pressure 
valve B P V opens by an excess of one pound pressure, and allows the 
exhaust steam to escape to the roof for the time being. 

The small pump F P returns the water of condensation to the 
boiler, accomplishing this automatically by the aid of the pump-gov- 
ernor P G. The tank H T is a feed-water heater, and the one E T is a 
" blow-off tank." The same pipes can be traced in plan in Figure So, 
and this figure also shows the elevator service, with the " Hinckley" 
pressure- tanks. 

The principle of piping involved in the heating apparatus is to 
carry all the steam to mains at the ceiling of the upper story, and mn 
around the building, feeding downward. Where the first " riser " is 
taken from the steam-main, the " return-pipe " commences in the cellar 
and runs in the same way as the steam-pipe, though fully roo feet below 
it, increasing in size as the main steam-pipe decreases, and ending by 
making a circuit of the building, throwing steam and water always in 
the same direction. 

The designer of the apparatus was H. M. Smith, Division Engi 
of the New York Steam Company. 



THE SETTING OF BOILERS. 



gineer f 



FlGDRES 8i, 82, 83, and 84 show the setting of the Tribune Building 
boilers. It shows the difficulties attending boiler-setting in localities 
where superficial area of ground is worth as much as it is in lower New 
York, and the trouble of securing enough of it at any price is very great. 

In this case, in Spruce Street (the street being narrow), it was nec- 
essary to go considerably beyond the curb-line to even get two boilers 
side by side outside the line of the columns of that part of the building ; 
but to complicate matters there was no way of reaching the chimneys 
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except underground ; and in consequence of being limited in length — 
there being four boilers, two in each battery, the batteries being set 
facing each other so thai one fire-room will do for both, the flues 
could not be carried down at the rear ends of the boilers, ev 
there room, not considering other objections. 




It was decided to make the middle wall of each set of boilers suffi- 
ciently thick to have two flues, each 12x36 inches, leaving two courses of 
fire-brick between the furnaces and the flues. The downward flues 
from each set of two boilers are carried separately for about ten feet of 
their length after all the turns are passed, and then connect with chim- 
neys 28x36 inches in the clear and 182 feet high. 
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II was suggested that the hot draught, after leaving the boilers in 
its passage through the downward flues, in consideration of the great 
heat which was expected at this point between the two furnaces, wouM 
have a perceptible effect on the draught of the main chimney-shaft, but 
the preponderance is so greatly in favor of the chimneys that no trouble 




has ever been experienced, and the engineer in charge cites, as an 
evidence of the intensity of the draught, that in moderate winter 
weather he has been ab!e to keep the whole building {new part and old 
part) warm with but one of the boilers ; which would indicate that a 
square foot of the boiler-surface makes steam for about fifteen square 
feet of radiator surface. 
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lere the weight of the centre wall rests on the arches of the 
underground riues, a very heavy casting corresponding to the plan of 
e cues IS introduced to distribute the weight. 




Another novelty which was here introduced by the superintending 
engineer is heavy bars of iron reaching the whole length of the walls 
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under the boiter-lugs. At the front pair of lugs the boiler is allowed 
to rest heavily on the irons, but the rear lugs are set on rollers, the 
object being to prevent the side walls from cracking. The front lugs 
are the neutral point, and, being close to the front, the expansion for- 
ward is only nominal, but the thrust of the boiier backward, which may 
reach three-eighths of an inch, is thus provided for. 

It is sometimes said that one-quarter or three-eighths of an inch 
cannot make much difference on the length of boiler-walls, but when 
no provision is made for it, and a crack is once started by the thrust, 
though the boiler may draw back the brick-work cannot, and the sand 
and mortar sifts down into the crack and between where the boder 
touches, so that when the boiler expands again it will open the crack 
further, and thus go on. 

The boilers are four in number and fifteen feet long between the 
heads, with an extension of sixteen inches for the front connection. 
The two new ones are made of steel three-eighths of an inch thick in the 
shells and one-half an inch in the heads. 



WARMING AND VENTILATION OF THE WEST PRESBY- 
TERIAN CHURCH IN NEW YORK CITY, 

Oh the north side of West Forty-second Street, and overlooking 
Reservoir Park, is the church known as the West Presbyterian. It is 
seventy-eight feet front by a depth of 140 feet, including the lecture- 
room. The auditorium proper, outside the chancel, is seventy-two feet 
square, and the height to the stained-glass skylight {which is thirty-five 
feel square), in the centre, is sixty-two feet from the floor. The roof- 
trusses are concealed within four arches, whose centres are fifty-four 
feet high, and which intersect each other in such a manner as to give 
the auditorium and galleries the effect of being under a dome. The 
number of persons that can be seated comfortably is 1,200, It has 
recently been refitted and altered, and provided with the sy. 
heating and ventilation shown in our illustrations, under the plans and 
direction of Messrs. J, C. Cady & Co., architects, of New York. 
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Originally the building was without wall-flues. To remedy this 

defect advantage was taken of the pilasters, or continuations downward 

moi the truss-arches (see plan). They were widened on their faces below 




the galleries until a flue 12x16 inches was formed on each side of them. 
Above the galleries these flues are carried against the walls, and in the 
comers formed by the arches and the roof, and terminate in ga!vani!ed- 
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iron flues in the raised part of the roof, where they are collected into 
two large ventilating-tops, one for each side of the building. 

The number of flues thus formed is twelve, each iz'xifi* in cross- 
section, making sixteen 
square feet of outlets, not 
taking into consideration 
five 1 2-inch round flues, one 
from each of the five chan- 
deliers under the skylight 

In each flue is a Eunsen 
gas - burner, surrounded 
with a sheet-iron tube, to 
produce rarefaction of the 
air at times when steam is 
not used in the building. 
These flues are marked V R 
on the auditorium plan 
{Figure S6), and are seen 
in section in the interior 
view, Figure 85. The prin- 
cipal opening into each is 
through 2o''k24' registers 
in the gallery ceihng, but 
the spaces underneath floors 
of the pews on the sides 
are also connected with 
them, registers being placed 
in the risers of the steps in 
the cross-aisles. 

As a further means of 
wanning these flues, and 
also for getting rid of 
the products of combustion from the clusters of gas-jets, each cluster 
is hooded, as shown in Figure 88, and the pipe from the top of the hood 
carried into the nearest flue. 
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Fresh air for the building is taken from the roof through a shaft 
6's6', which has been constmcted through the room back of the pas- 
tor's study. This is a brick shaft which runs to the basement, and from 
which the horizontal galvanized -iron air-ducts take their supply. Three 
lines of indirect radiators, with their air-ducts, are used in the basement 
under the three principal aisles. To avoid registers in the floors and to 
secure a finer and more subdivided admission of air and heat, the floor 
underneath the pews (but not in the aisles) was raised about five 
inches. 

Through wire gratings, H, in the risers of the steps thus formed, 
the air is admitted to the church, as shown by the arrows, Figure 86. 
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Below are clusters of steam-ceils, four to each aisle, which are 
divided in the middle so as to give a separate supply to each side 
of the same aisle. These radiators are inclosed in galvanized- iron 
cases and arranged so that hot air or cold air, or a mixture of the two, 
can be passed into the church at pleasure. 

Figure 87 is an enlarged detail of the heaters, C, in Figure 85. 
Fresh air from the air-duct passes through the pipe A to the coil-casing. 
When it is desirable to pass all the air through the radiator Cne 
dampers or valves D are in the position shown to the left of the cut, but 
when cold air only is to be admitted to the church the dampers are 
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arranged as shown at the right. To secure different degrees of heat 
the dampers in the pipes A and A' are both partly opened, allowing 
part of the air to go through the coil and part directly into the pipe B. 

At Iwo places within the auditorium, and near the side doors lead- 
ing from the vestibule, all the " switch-valves " or dampers in the air- 
pipes can be operated. The rods d d. Figure 87, connect with the 
dam per- levers, as shown, and in turn connect, by bevel gearing, with a 
shaft which extends across the front of the basement. This shaft, in 
turn, connects with an upright which extends through the church floor 
and is topped with a hand-wheel. By the manipulation of this 
wheel the attendant can admit more or less cold air and keep the 
church at a constant temperature. 

The steam-heating and ventilating contractors were Messrs. Baker, 
Smith & Co., New York, and the architects Messrs. J. C. Cady & Co,, 
of Trinity Buildings, New York. 



PRINCIPLE OF HEATING-APPARATUS, FINE ART 
EXHIBITION BUILDING, COPENHAGEN. 

The following are two systems of warming proposed by A. B. 
Reck, of Copenhagen. 

Figure 89 represents the principles of an apparatus stated to be in 
use at the Royal Fine Art Exhibition Building, Copenhagen. It is so 
arranged as to work with live steam from the boiler or the exhaust 
from electric- light engines, or a mixture of both. In the figure, 
F is a pump to return the water of condensation to the boiler. D 
represents the engine, some of the power of which operates the pump. 
Steam leaves the boiler through valve V, passing through the engine, 
thence through the valve a' to the heating pipes, which of course have 
a pressure but little above atmosphere in them. Should the quantity of 
steam passed by the engine be greater than the requirements of the 
heating apparatus, the back-pressure valve T opens, allowing the 
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excess to escape to atmosphere. But, on the other hand, should the 
engine be performing small duty, and passing little exhaust steam, the 
regulating-valve R on the boiler opens automatically and passes the 
extra quantity of steam necessary to maintain the desired fullness in 
the heating pipes through the stop-valve a*. 

Figure 90 shows an apparatus the principal claim for which is 
the exhaust steam from engines run at night for lighting purposes can 
be used to heat water and be made to retain the heat in a non- 
conducting coil-case for use next day without running the engine, and 
also that the water can be circulated by a pump throughout the system, 
while exhaust steam cannot be carried to such distances. In many 




FtGUSB 89. 



respects, our remarks on Figure 89 will apply here, the same letters 
applying to similar parts. It will be observed that the pipe I conveys 
the steam — live or exhaust — to the coil S within a water-tank (P), the 
condensation being returned by the pump F. The other pump, C, 
circulates the water from the tank P to the smaller reservoirs O 
throughout the house, storing hot water in the same and bringing all 
the water to as high a temperature as possible during the riiight, or at 
such times as the engine is running. When the cases which inclose 
the heat-reservoirs O O are closed at their tops, no passage of air 
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occurs, hence there is gnly a comparatively small loss of heat ; but 
where heat is required the registers are opened and the warm air 




V circulates freely. Other points will suggest themselves to the reader bj. 
I a study of the diagram. 
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WARMING AND VENTILATING THE OPERA HOUSE AT 
OGDENSBURG. 

The building, lliougli known by the name of "Town Hall," is, in 
reality, the municipal building, jail, town hall, and opera house 
combined. 

The auditorium of the theatre is 60 feet wide by 68 feet long and 
50 feet high, with two galleries, and will seat 976 persons. 

The stage at the curtain is 35 feet wide and 46 feet deep, with a 
height of 60 feet. 

The system of warming is by direct and indirect radiation 
combined, and the ventilation is produced by a vacuum movement 2 




aspirating- shafts exhausting the air at the levels of the floors and 
ceilings of the main floor and galleries. 

In cold weather the a spira ting-shafts are assisted by the natural 
condition produced by the dense cold air forcing its way to the inlet- 
ducts. 

The warmed air in winter and the fresh air in summer is admitted 
at 144 places through the auditorium floor (see arrows, Figure 92). 
These openings are nine inches long by three inches wide, with 
register-faces sei into them, having an aggregate area of twenty 
square feet of openings. 

The fresh air is taken in at the side of the basement (marked air 
on basement plan) and drawn down through a short shaft ; from thence 
it is delivered to the large boxed coils. 
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The warm air from these coils is then passed between every third 
Joist (which radiate and slope out and upward from the stage) and is 
delivered through the risers of the steps upon which the seats are 
fastened. 

The space between the joists through which the warmed air is 
drawn is lined with a heavy tin casing, flanged through the risers. 




before the register-faces are inserted. A detail of how this is done 
can be seen in the perspective drawing (Figure 94). 

The direct radiation is by long coils placed along the outside walls 
and under the windows of the main floor and galleries, to prevent 
downward cold currents at the walls. 

The aspirating-5 hafts have an area in cross-section of thirty-seven 
square feet. The shaft c is warmed by a box-coil, placed just above 
the level of the first gallery, the coil being made to fit the space, so 
that the air in its upward movement would all have to come in contact 
with the hot pipes. The shaft on the other side of the building is 
warmed by the smoke-pipe from the boilers passing through its whole 
length. 

The obstruction to the shafts caused by the heating furnaces 
reduces their capacity to about thirty square feet. Six registers, 
aixjg inches, open into each of these shafts, giving an area, when 
allowance is made for the fret-work, of about thirty-five square 
feet. 



KELLANEOUS, 



197 



We are told the velocity of the air at the registers will average 430 
feet per minute, which must be equivalent to the moving of the air once 
every fourteen minutes, or about fourteen cubic feet of air per person 
per minute. 

In addition to the aspiraling-shafis, there is in the centre of the 
ceiling, over the chandelier, an arrangement of nicely-disguised open- 
ings, aggregating fifty square feet. The air in its escape through 
these openings is controlled above the ceiling by trap-doors operated 
from the wings. 

The stage is warmed entirely by direct radiation, the surface being 
very large and divided into sections, with a view to keeping the stage 
and the auditorium at as near the same temperature as possible. 
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Each private box has its own warm-air register, and there are two 
large direct radiators under the front of the stage, the air circulating 
from the auditorium in and out through fret-work. 

The Town Hall, 64x48x34 feet, on the second floor, is warmed by 
three direct radiators and by four indirect radiators, with the air 
delivered In sis places. 

The four principal offices on the first floor are warmed by indirect 
radiation, and the rest of the building, including halls and jail, by 
direct radiation. 

Steam is furnished by three of the " Nason " sectional steam- 
generators, two of them being always sufficient for the building, with 
one in reserve. 
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The apparatus is what is known as a " gravity return," and will 
work at all pressures. 

The size of the mains is shown in the basement plan (Figure 91), 
with the wanning of the green-room and dressing-rooms, which is done 




by overhead pipes. Other details may he gleaned from a study of the 
diagrams. 

The architect of the building was G. A. Schellenger, of New 
York 



SYSTEMS OF HEATING HOUSES IN GERMANY AND 

AUSTRIA. 
In the greater part of Germany and Austria the system of heating 
the houses is, to a great extent, insufficient, uneconomical, and incon- 
venient, being, to a certain extent, a mere modified and improved form 
of the method of the ancient tribes of heating large stones or other 
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large bodies in their fires and allowing them to cool off in the rooms or 
huts, thus heating the air. The stoves almost universally employed in 
most private, and even public, houses are of porcelain, more or less 
ornamented, of rectangular cross-section, and quite high, containing in 
them a zig-zag flue, the fire-place being at the bottom. The fire heats 
the long flue in the stove itself, which then heats 
the air of the room. 

The disadvantages are numerous. The 
walls of the stoves, being made of one of the 
best non-conducting materials, require a great 
amount of heat, and for quite a long time, 
before they conduct the heat through them to 
the air of the rooms, so that most of the heat of 
the walls passes through the flues into the 
chimney, and, of course, is lost. Owing to 
the zig-zag form of the flues, the draught at starting is very 
poor, and the stoves, being made of many separate pieces, fre- 
quently contain many cracks, so that the room is often filled with 
imoke and disagreeable gases ; but as this is a daily occurrence one is 
expected to become accus- 
tomed to it. It is still more 
disagreeable, as the coal used 
resembles our bituminous 
coal and gives off much more 
disagreeable gases if not 
completely burned. 

A further disadvantage 
is that the fire has to be 
lighted every morning, and 
that it requires several hours, 
sometimes, before the non-conducting materia! of the stove is 
sufificiently heated to warm the room. For a man in business 
this is especially inconvenient, as he either has to be aroused very 
early in the morning by the servant starting the fire and by 
the smoke, or else the room is cold for the few hours in the 
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morning while he is using it, and when he is about to leave it, 
it will be beginning to become warm — or, in other words, it is cold 
while he uses it and warm in his absence. 
Every room has to have its own stove. 
Hallways and bath-rooms (when there 
are such) are seldom heated, and there- 
fore have the temperature of out-doors, 
so that one frequently takes cold in going 
from one room to another. All doors 
must be kept closed, thus preventing all 
ventilation by means of hallways, stairs, 
etc. The fire being allowed to go out 
as soon as the walls of the stove are warm, 
there is no ventilation by means of the 
draught of the fire. 

The heat in the walls of the stove 
after one firing is said to be sufficient 
for the day. The heat of the inside of 
the flues, which is much greater thaa 
that of the outside, is lost in the chimney 
after the fire is out, as there are always 
enough cracks or openings to allow a 
slight draught. 

Another objection is that the stoves 
take up much room and require a \ery 
sohd foundation. 

American stoves are sometimes used, 
but apparently are not liked, as the 
"regulirung" (draught- regulation) seems 
to be far beyond the conception of the 
average German ser\-ant. 
Another method, known as "Hauber's Patent," has been intro- 
duced in many places, especially in Munich, in the last few years, 
and seems to be, both theoretically and practically, one of the cheapest 
and most economical methods. 




Before explaining it, it may be -vrell (o call attention to the fact 
that in most furnaces or stoves the fresh coal is thrown over the 
hot walls, and is therefore heated in a flame containing little or 
no free oxygen. The consequence is that large quantities of combusti- 
ble gases, rich in heating qualities, and a large amount of black smoke 
containing unburni carbon, escape unused into the chimney, carrying 
with them heat, thus representing a great waste. If these gases could 
be burned while hot there would be considerable saving, besides avoid- 
ing the disagreeable black smoke. This could be done if the 'fresh 
coals could be placed under the hot ones, so that the gases given ofE 
by them are burnt while passing through the hot coals and while 
the gases contain free oxygen. This is the principle of the system 
to be described and seems to be accomplished. 

A single stove, or "element," as it is called, is shown in about 
one-twentieth size in the accompanying cut (Figure 95). It consists of 
a cast-iron cylinder C, open at the top and containing at the bottom 
the contrivance d', which is like an inverted frustum of a cone, perfor- 
ated so as to allow the air to enter, but preventing the coal from falling 
out. D is the flue ''astened to the wall and ceiling, forming a great 
portion of the heating surface; b b\^ the fixed cast-iron base. The 
cylinder C fits loosely on the base b b and at e, so that it can be taken 
away and replaced by another without requiring any fitting other than 
that the opening e should be opposite that in the flue D. The 
"elements" or cylinders are filled to the top with coal in the coal-bin, 
and carried by means of a handle at the top into the rooms, thus serv- 
ing at the same time as coal-bucket and stove. A small charge of 
wood and paper or shavings is placed on the top of the coal. When 
the room is to be heated it is only necessary to light the paper and put 
the lid on somewhat slanted, so as to allow the draught to enter at the 
top until the coal is ignited, after which the lid is closed and the 
draught at the bottom regulated according to the amount of heat 
required. 

As is easily seen, the gases from the fresh coals will have to pass 
over the hot ones, thus burning them completely, and thereby avoiding 
smoke and utilizing all the heat of the coal. No attention is necessary 
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until alt the coal is consumed, when the cylinder is replaced by a filled 
. one. 

^^^K^ The joint at e need not fit tightly, as the section at that point is 
^^^^B ™™^J^^^^ small as compared with that 

1 



at the flue, so that there is a 
greater velocity of the gases at 
that point. Even if the stove is 
placed as much as half an inch 
from the opening no gases will 
come out at that point if the 
draught is good. 

The advantages are mani- 
fold. It is very economical, 
requiring, as it is claimed, only 
twenty-five to sixty per cent, of 
the amount of coal used in the 
ordinary systems. There is no 
smoke or incomplete combus- 
tion, and therefore no such loss 
of heatmg material. There is 
very little attention required, 
and no dust from coal or ashes 
m the rooms It is very easily 
regulated by a valve at the 
base The stoves, being 
simple m construction, are com- 
parati\ely cheap. 

This system is used prin- 
cipally for large buildings, 
shops, schools, hospitals, etc., 
where it seems to be very 
satisfactory. It is also fre- 
quently used for drying-rooms where very high temperature is required. 
For heating a large building, a so-called "battery" of stoves is 
placed in an apartment in the cellar, from which the hot air passes by 
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means of pipes to the rooms. Such a chamber is shown in sections and 
plan, in Figures 96, 97, and 98. 

The following data were given to the writer by the Austrian Com- 
pany : A charge of coal weighs about i o Itilog. [2 2 lbs ) and burns from 
six to fifteen hours, according to the amount of heat required. On the 
average two fillings a day are required. This, at the rate of %a, per ton, 
would be about four cents per charge. For heating and ventil- 
ating, in which the air of rooms is renewed three times per hour, 
one element with bituminous coa! will be required for every 85 to go 
cubic metres of space heated, and for brown coal, 60 cubic metres; 
for hallways, one element for 100 to no cubic metres. 

The cost of an element in Austria is about $1 a (30 fl.) ; for healing 
by means of chambers in the cellars, about $jo to $14 per element, 
including all fixtures, but not the erection. 



THE STEAM-PIPES IN NEW YORK STREETS. 

A CORRESPONDENT Writes; "As you must be aware, there is a 
great difference in matters of detail between the two steam companies 
of New York City, an approximate sketch of each of which systems I 
submit — Figure A being the American and Figure B the New York 
Steam Co. In general, both send out steam through wrought-iron 
mains, and the New York Co. is receiving back a large quantity of its 
condensed water (all that is not used in the engines) through a parallel 
main, and the American company has parallel mains through which 
it intends to receive back what water it can when the company is in 
working order. 

•' System A has three pipes, two (i and 2) being the conveymg pipes, 
and one (3) the return pipe, but in many places the conveying pipes 
are supplemented by distributing pipes, which start from the flanges (/) 
at the junction and run parallel with the other pipes, while in other 
places the conveying pipe does duty for both purposes. Pipes i and 3 
are connected with the 8-branch cross (junction) with a stop-valve c, 
and an expansion-joint d, the expansion of the metal of the pipe which 
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takes place between any two street-corners being forced within the slip- 
joints. On top of the steam -junction J is placed a smaller juncture (J) 




for the return water-pipes, to and from which run the return-pipes (3), 
with stop-valves and expansion-joints also. Now, in the majority of 
cases, if not m all, the return-pipes where they leave the "return " June- | 
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tion, just beyond the expansion-joints, drop a certain distance, to get 
down to the position shown in the elevation — elbows and nipples, or 
short pieces being used to make the necessary offsets. It is here the 
principal trouble seems to be, with the offsets and e span si on- joints, 
though it may be with the expansion -joints of the steam-pipes as well. 
When expansion takes place, the thrust of the long pipe, caused 
by expansion when heated, is against the lower elbow, and the 
resistance from the pressure within the pipe is against the upper 
elbow, the thrust not being in a right line, but angular, causing the 
brass of the slip-joint to bind on the sides of the sleeve. The sketch C 
will give an idea of this in a better manner than words can. The 
thrust of the pipe is in the direction of the arrow a', and the resistance 
from the pressure and from the friction of the gland is in the direction 
of the arrow b', which causes the offset to assume the position shown, 
binding the brass at c and c' In such a manner that it is almost impos- 
sible to move it, the result being the fracturing of pipes or elbows. 
The dotted lines e' shows the bent pipes (offsets) which were 
substituted in places for the elbows and piece d' . 

" With the New York Steam Company the result is different. They 
do not attempt to force the expansion from street-corner to street-corner 
(the difference in length for boo yards being about 15 inches). They 
put in an expansion-joint every 75 feet or so and anchor the pipe in 
the middle of the distance between the joints — a conception of which 
you may be able to get from the diagram B : a, is the junction ; i, the 
stop-valves ; c, the expansion-joint ; d dd d, the anchorage. If the dis- 
tance from the anchorage to the expansion-joint is 37?^ feet, the great- 
est movement on the diaphragm of the compensator cannot exceed one 
inch for a range of temperature from zero to the temperature of 100 
pounds of steam. The return-pipe is run in the same manner as the 
steam-pipe. 

" The duplicate system used by the American company presents 
features not covered by the New York company's method, and might 
be used as an argument of their inventions no! to do things cheaply, but it 
is questionable if what can be gained in the way of preventing interrup- 
tions will warrant the expense and complication where the street blocks 
are as short as in the lower districts." 
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Later, a committee appointed to look into the cause of the fre- 
quent bursting of the American Company's pipes decided that the 
principal reason for giving way was the water-hammer, caused by steam 
meeting water held in depressions of the pipe. Pipes that were rup- 
tured in their lengths, having bursts similar in appearance to frost bursts, 
were tested at their remaining sound parts and found to stand a pres- 
sure of about I, too pounds per square inch, from which some estimate 
may be formed of the violence of the blow that may be given in a four- 
inch pipe — under the proper conditions — by a pressure of about 60 
pounds per square inch. 



SOME DETAILS OF STEAM AND VENTILATING APPA- 
RATUS AS USED ON THE CONTINENT. 
We are indebted to " Hygiene des Habitations," a pamphlet pub- 
lished by MM. Geneste, Herscher et Cie, of Paris, for the accompanying 
details of apparatus used by them in the warming and ventilating of 
buildings in France and other continental European countries. They 







use water-tube boilers, as they consider them less liable to disastrous 
explosion, and claim an advantage for them on account of the shorter 
time it takes to get up steam over boilers which contain a large quantity 
of water. From the generator they carry the steam to the highest part 
of the premises, and supply it downward for distribution to the coils. 



MISCELLANEOUS. 



Sufficient pressure is carried in the boilers to work pumps for the 
return of the water of condensation from the receiving tanks and to 
work engines to drive the fans. 

Before carrying the steam to the top of the house it is reduced to 
a very low pressure by the use of a " regulating- valve," which is shovm 
in section and elevation at Figures too and loi. To any one 
acquainted with the regulating or reducing valves used in this country 
the cuts speak for themselves and require no explanation from us 




^ 



From the point where steam is first carried to the top of the house 
its movement and the movement of the water is in the same direction— 
that is to say, in the direction of gravity. 

They use air-purging cocks on the heaters — automatic air-vents — 
on the differential expansion principle, in which a volute coil of two 
metals open and close the outlet. For steam-traps — purgettr i 
eontrapoiis — they use a counterbalanced metal Hoat, which is solid, or 
nearly so, and which is but partly balanced by a counterpoise that is 
always above the water-level, but which leaves preponderance enough 
in favor of the part that will be submerged when the water of conden- 
sation rises to have it act as a float, the object presumably being to get 
a float that cannot be collapsed or filled with water under pressure. 

The class of exUndcd surface -heaters used is shown in Figures 102 
and 103 in part section and elevation. For heating ordinary rooms 
they recommend direct radiation at the cold points of the room, and 
consider Figure 104 a good arrangement, and say : " Place the radi- 
ating surfaces with the extensions downward in the allayings of the 
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windows, the fresh air being let in by an aperture contrived i 
allaying itself." The upper part of the radiator is for direct heating J 
only, and the lower part is for warming the incoming air. 




Figures 105 and id6 show the arrangement of a coi! for hot-watfi' 
heating and the means of admitting air behind it, but not in contact witff 
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the air of the room which circulates through the heater and is 
rraed thereby mixing with the cooler (entering) air as shown. 




It will be noticed by a study of the figures that the hot-water coils 
circuit, and that by the turning of the three-way 
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cock the water is made to circulate through the coils or past them, A 
desired. 

In forcing or exhausting air by mechanical means two differ 




ent classes of fans are used. The one is the ordinary centrifugal fit 
■ (L. Ser system), and the other '• helicoidal " (Figure 107), or what ] 
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sometimes called the " propeller " principle in this country. This fan is 
used when large quantities of air with very high pressures is required, 
and is considered ample for usual premises. 

Fig;ure io8 shows a small fan of this kind, called a kydro-ventilater^ 
it being driven by a small water^motor, and usually used as a supple- 




mentary fan at some part of a building where the local currents want 
, assistance, the trouble and annoyance due to belts and most other 
means of transmitting power being largely overcome by the water- 
motor, which requires only a supply and a waste pipe. 
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APPLYIN<J TRAPS TO GRAVITY STEAM- APPARATUS. 
Q. Herewith I send you a sketch (Figure 109) of the two boilers 
in our heating-apparatus, showing the manner the steam-pipe A leaves 
both boilers and the point at which the return-pipes b b and the main 
return-pipe B enter the boilers again. The apparatus does not return 
the water of condensation properly at all times, and I am considering 




the question of applying a return-trap, but I wish to do it in such a 
manner that I may return either by gravity or by the trap. What way 
would you suggest as the best and simplest, or what is the usual method 
of doing it ? 

A. We do not know that the trade has any fixed method for apply- 
ing a trap to a gravity apparatus. 

In your case we would cut the return-pipe (B) at C, and introduce 
a stop-valve with a ice on each side of it, as shown by our alteration in 
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your drawing. To these ieei we would attach stop-valves E and D. and 
to the valve D a receiver. From this receiver then run the usual pipe 
F to the trap, as shown ; then from the trap take the usual discharge- 
pipe G, and instead of making extra holes in the boiler-heads, return it 
through the valve and tee E to the main return-pipe again. To operate 
the apparatus by the trap alone, close the valve C, open the two 
valves E and D, and operate the trap in the usual manner. 

It may be well for us to aay — though it may be already known to 
our inquirer — that the pipe H which supplies live steam to the trap 
must be taken from the domes of the boilers and not from the main 
steam-pipe. 



EXPANSION OF BRASS PIPE AND IRON PIPE. 

Q. Will you kindly inform a lead-pipe plumber what the expan- 
sion is of brass pipe through which hot water is passed — also, is it greater 
or less than for iron pipe ? 

A. The expansion of brass is greater than of iron pipe for the 
same number of degrees warmed. It will vary slightly with different 
compositions of brass, but j^Jmo of the length of the pipe may be 
taken as the mean of its expansion or contraction of each degree 
Fahrenheit it is warmed or cooled between 32° and 212° Fah., while 
wrought-iron expands or contracts tt Aid ' P^" of its length for the 
same conditions. 

Example for brass pipe 100 feet long warmed from 40° to 180° 
Fah.: 100' X .00001 X 140° = 0.14' (or 1.68 inches) for the amount 
which the too feet of brass pipe expands. 



CONNECTING STEAM AND RETURN RISERS AT THEIR 
TOPS. 

Q. In looking over the "Thermus" articles I find No. IX. is 
devoted to the question of connecting steam and return risers by cir- 
culation-pipes at their tops. I would like very much to know what 1 
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advantages there are in the use of sach pipes in a single return system. 
I can readily understand why they should not be applied to the separate 
return system, but can see no special use for them in any case. 

j4. Imagine a rising line, composed of a single steam-pipe 
and a single return -pipe, unconnected at the top, which nill 
supply steam to and bring water from the heaters of a vertical line in 
a building three or four stories in height, the heating apparatus being 
a closed one — that is, a gravity- return or a direct trap-return. If, now, 
all the heaters on this line happen to be closed at the same time — a 
not unusual thing in the early fall or late spring weather — the pressure 
from the main rclurn-pipe will allow the water to "back up " within the 
vertical return-pipe to a height of about z^ feet for each pound of 
pressure per square inch the boiler may have on it. If the boiler has 
forty pounds of steam up, this is equivalent to sending up the column 
in the return-pipe ninety feet to the five or six stories of an ordinary 
building. If, now, some one on the lower story or any story below the 
fifth, turns on their steam, they establish a steam circuit between the 
steam and return risers, and all the water above the junction of the 
radiator so turned on within the vertical return-pipe has to fall or come 
down past the end of the hot circuit thus established. This water will 
condense the steam that thus passes in its fall and cause water-hammer 
and noise. 

Another point in favor of connecting top of rising lines is, it pre- 
vents water from " backing up " into the lines when the heaters arc 
shut off that is required in the boiler, and in pipe or sectional boilers, 
or any boiler of small water capacity, this is a serious matter. In many 
buildings it may not be necessary to so connect lines, but in all apart- 
nient-houses or dwelling-houses with closed circuits it will be found 
be of advantage. When the lines are so connected the pressure of tha 
steam passes into the return and holds the water clown at all times. 

The idea that this will prevent circulation within beaters is erro- 
neous, for at the most it can have no other effect than that produced by 
having steam on the top radiator of a line. — Thermus. 
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POWER USED IN RUNNING HYDRAULIC ELEVATORS. 

Q. The question lately came up between some engineers as to the 
proper method of estimating the power that should be used in running 
hydraulic elevators. For instance, A claims (the car of the elevator 
being counterbalanced) that the average load in the car only must be 
taken into consideration in connection with the height it is lifted, mak- 
ing due allowance for resistance or friction, and to illustrate this he gives 
the following example : An average of four passengers and the opera- 
tor each trip lifted 100 feet in a minute, the average weight of the per- 
sons being 150 lbs. each, or 750 lbs. x 250 lbs., for friction, etc., which 
will be 

1,000 lbs. X 100' 



33.000 

or three-horse power. On the other hand, B claims that the manimum 
load must be considered every time, and gives as his reason the fact 
that the water-cylinder must be filled every time the car goes up, let the 
load be large or small, and reasons this way : Water to fill the cylin- 
der, say 400 gallons, admitted with a pressure due to a 100-foot head of 
^ater, which will be, 

3,000 lbs, water X 100' 
33,000 

or nine horse-power, to which must be added the loss of power and 
steam due to elevating the water by common pumps, which work irreg- 
ularly and intermittently. Who is correct ? 

A. The whole amount of water elevated to the tanks or lowered in 
the cylinder must be taken into account each trip. B takes the proper 
view of the matter, but it must be remembered that it is only while the 
elevator is going up that the water is being used from the tank, and 
' that only for one-half the time can the water be assumed to be used ; 
therefore, presumably 4.5 horse-power is all that is actually used, so far 
as the elevating of the water is concerned, but probably as much more 
power is wasted ; so B's estimate of the whole power to be accounted 
for is more nearly correct. 
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MELTING SNOW IN THE STREETS BY STEAM. 

Q. Can snow be melted economically by the use of a steam con- 
trivance such as was tried this winter in the streets of New York ? 

A. When we find people still anxious to demonstrate that they can 
melt snow in the street with less cost in time, money, and muscle than 
it can be shoveled and carted away for, we are urged to review this 
question with the hope of saving the inventor's money, and perhaps 
some municipal authorities' expense, though we are safe in saying that 
should the latter move in this matter with the caution they generally do 
in similar matters, and try their apparatus before they buy it, they will 
find that the cost of fuel will always exceed the cost of shoveling and 
carting, unless, indeed, the city is immensely large and on a plain, 
without a river or other suitable place to dump snow in. 

The heat necessary to warm and melt one pound of snow from lo 
degrees above zero to water at 3a degrees above zero Fahrenheit is 
164 heat units. The greatest reasonable amount of heat to be obtained 
and utilized by the burning of one pound of coal is 10,000 heat units, 
which gives us ^JJ^, or very nearly 61 pounds of snow as the greatest 
theoretical quantity that can be melted for such a day as January 9, 1886. 
But in practice some of this snow is turned into vapor, and the heat 
necessary to convert one pound of it to vapor is 1,168 heat units, so 
that if we consider only one pound of it is made into vapor, it will 
reduce the amount of snow melted to less than 54 pounds, and each 
additional pound of snow converted into vapor will lessen the snow 
melted per pound of coal anadditional seven pounds ; so that, presuma- 
bly, 30 pounds of snow melted per pound of coal is more than actual 
practice can ever obtain by any rapid method such as by portable 
machines. 

Taking the ordinarj' snowfall, then, for the day as equivalent lo 
one inch of rain-water (an extraordinarily low estimate) over a mile of 
street 75 feet between the house-lines, we have 2,062,500 pounds of 
snow, or 68,750 pounds of coal, or $171.87 worth of coal to a mile of 
street. But it is not necessarj- to go so far ; it is only necessary 10 
consider that the burning of 34 J^ tons of coal on a mile of street even 
in a day is a task in itself not to be considered. 
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THE ACTION OF ASHES STREET-FILLINGS ON IRON 

PIPES. 
Q. Will you please inform me what action, if any, coal-ashes have 
upon iron? Can such ashes be used as "street-filling" without injury 
to iron, water, or gas sen'ice-pipes beneath them ? Does the fye from 
said ashes injure the pipes? With what materia! can said pipes be 
coated to prevent such injury ? 

j4. Coal-ashes cannot be used for street-filling without injury to 
iron pipes which are placed in such material. Indeed, moist coal-ashes 
form about the most destructive filling which could be used. This 
arises largely from the presence of sulphur compounds in the ashes, 
and not from any caustic or carbonated alkalies. In some cases the 
pipes are attacked in spots and slowly eaten through, while in other 
instances the entire pipe becomes rotten, and converted into a soft 
graphitic substance. 

Pipes may be covered on the outside with pitch, which is some 
protection, although probably of little permanent benefit. Pipes are 
sometimes laid in pitch, in addition to the coating of that material. A 
bed and covering of common soil is also some protection. 



ARRANGEMENT OF STEAM-COILS FOR HEATING OIL- 
STILLS. 

Q. I HATE a number of tanks or stills in which I evaporate a light 
coal-oil. Within these tanks are steam-coils, to which high-pressure 
steam is admitted at full boiler pressure. We had difticuliy in evap- 
orating — that is, our coils did not work properly — and we were advised 
to put in new coils, with larger diameter pipes, and make a "gravity 
return apparatus" of the whole. This we did, and we cannot see that 
we are much better off than before. 

When we first start up a still it takes hours to get it warm. We 
are forced to close the return-pipe to the boiler and blow our live steam 
through the coils in great quantities, wasting it and reducing the steam- 
pressure for other pur[>oses. Afterblowingin this way for two or three 
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hours at short intervals the thing gets gradually to work, and we have 
little more trouble until wc have to start again. 

Can you suggest a remedy or give the cause of such action ? We 
were informed that a gravity apparatus was a panacea for all troubles 
in steam-work. Why does it not work here ? 

A. A gravity apparatus is good in its place, but yours is evidently 
a place for some other system. 

You ask if we can suggest a remedy or give the cause of the trouble. 
We will consider the cause first. In " Steam Heating for Buildings," 
page 171, the author says, in speaking of steam-kettles : " The con- 
nections should be large and the return-water pipe should not be put 
back into a gravity circulating apparatus, but should be carried away 
by a good steam-trap." 

In speaking of vacuum-pans that cook or boil by steam heat passed 
through spiral coils, he says : " When a quantity of water is to be 
raised from ordinary temperatures to boiling, it must be borne in mind 
that it will take 0/ steam at least one-fifth of the weight of the water in 
the pan to raise it (the water) to the boiling point, and that, when steam 
is first turned into the coils of the pan, the shrinkage — /. e., condensa- 
tion of the steam — is enormous, and the result will be the filling up of 
the space within the coil with the condensed steam" (water formed). 
He explains that this is due to the rapid loss of pressure of steam as it 
advances through the coil ; the loss of pressure being due to the sudden 
condensation by the steam, which is brought in contact with a mass of 
cold water. The absence of pressure, then, within the coil allows the 
"back" water from the boiler or main return-pipes to rush up within 
the coil, or should this water be held down by a check-valve and be 
prevented from backing up, the condensed steam will fall on to the 
check-valve and fill up within the coil, but without sufficient pressure 
on its surface to force it through the check-valve. He also says ; " That 
while the great difference of temperature between the water in the still 
and the steam in the coi! lasts, the coil can be warmed a comparatively 
short distance, leaving only the first short part of the coil that is heated 
to boil the water in the kettle or still." 

You evidently experience the trouble he anticipates. At first you 
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cannot heat up. You then '* blow through " and get rid of the con- 
densed water that you have not sufficient pressure behind to force into 
the boiler, but which will run off against atmosphere. This allows the 
steam to pass into the coil and warm the water until such time as the 
coil again fills up. Then you blow the water out again, and eventually 
the oil in the stills warms up and becomes of the same temperature as 
the steam, after which the condensation of the steam is proportional 
only to the amount of heat necessary to maintain the evaporation in the 
stills. 

y/e would advise the use of a pump operated by a pump-governor 
to return the water to the boiler by mechanical action 



CONVERTING A STEAM APPARATUS INTO A HOT-WATER 

APPARATUS AND BACK AGAIN. 

Q, 1 HAVE a steam-warming apparatus in my house which I con- 
structed myself from information I obtained by reading the Sanitary 
Engineer and an3^hing else I could find on the subject of house- 
warming. 

It works very well in cold weather, but in ordinary weather, in 
spring and fall, and sometimes in winter, the house is too warm, and I 
am forced to shut off some of the coils to cool the house. This does 
not do it properly, as the rooms into which the heaters are closed may 
then not be warm enough. 

Can I change or arrange a steam apparatus so that it may be run 
either as a steam or hot-water apparatus, and is it advisable ? 

What I wish to accomplish is to run the apparatus as a hot-water 
one in mild weather, assuming I will, be able to get sufficient heat from 
coils at 180° to 150°, or even lower. 

Will hot water for the same temperature do as well as steam in 
pipes? 

A. In some cases and with some classes of radiators this may be 

done. 

With vertical or inclined tube-radiators, fastened at one end to a 
base, this cannot be done. If, on the other hand, the heaters are box- 
coils or hollow castings, such as "Gold Pin," "Compound Coil," or 
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" Clogston's " indirect, or heaters of that class, or the " Bundy " hot- 
water, " Reed Three -Column," or direct heaters of these classes, it may 

be done, if the fitter understands the principles of hot-water heating. 

What the result will be in any particular case will always be doubt- 
ful until tried, but if any person desires to alter a steam apparatus 
already io use he must proceed as follows ; 

From the highest point in the steam-main run a small pipe, say 
three-quarters of an inch inside diameter, to a small tank on the top 
of the house. From any other point in the steam-mains or healers in 
which air can lodge or collect run a similar small pipe to the same 
tank, or to a larger pipe terminating in the tank, care being taken that 
the air cannot lodge in the pipes, but may free itself by gravitation into 
the tank. These pipes are all air-vents when thus put in, and will be 
then automatic, but each should have a valve in it so that it may be 
closed tightly when the apparatus is to be used for steam. 

This tank is best when almost closed from the atmosphere, and 
should have a capacity of at least one-twentieth of the cubic contents 
of the whole apparatus — boiler, pipes, and heaters — to allow for the 
expansion of the water from say 40° to 212°, or thereabouts. When 
starting the apparatus it must be filled with cold water until it shows 
in this tank. 

If there is a check-valve in the return-pipe, remove it so as to 
present no obstruction to the flow of water. 

The higher the tank can be placed above the heaters the better, 
as by this means a great pressure is maintained in the boiler, and a 
wider limit secured before the point of making steam is reached. 

The value of the heating- surface will be the same for like tempera- 
tures maintained whether steam or hot water is employed. But with 
hot water and small pipes the temperature will be much less than with 
steam, as the water rapidly parts with its heat and has to depend on its 
circulation to the boiler for a renewed supply. 
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CONDENSATION PER FOOT OF STEAM-MAIN. 

Q. Can you inform a reader of your journal the amount of con- 
densation per square foot of surface that takes place in the pipes of 
the New York Steam Company, or in steam-pipes properly laid under 
ground ? 

A. We are not aware that the New York Steam Company, or any 
one for them, ever made public the loss of steam due to condensation in 
their pipes in the streets. In any case the loss of heat will largely 
depend on the method of protecting the pipes from moisture in the 
ground, and the material they may be covered with to prevent loss 
of heat by radiation and conduction. 

The Holly Company, of Lockport, N. Y,, states in a circular that 
in 1, 600 feet of 3-inch pipe protected in their manner and laid on a 
descending grade of twenty feet, with the lower end trapped for water 
and a constant steam-pressure of twenty pounds maintained at each end 
as near as it was possible to measure it, that during twelve hours the 
water condensed was eighty-two pounds per hour. This represented 932 
heat units per pound weight of steam condensed from steam at twenty 
pounds pressure to water at the same pressure ; thus, 82x93^ -«- square 
feet of surface of pipe (i,468)=52.o6 Aeat units per square foot of sur- 
face per hour. This is .179 of a pound of steam at twenty pounds pres- 
sure condensed per square foot of actual outside surface of pipe. 

The manner of preparing the pipe and the conditions under which, 
it was placed are given as follows ; The pipe is wound with asbestos, 
followed by hair-felting, porous paper, Manilla paper, and finally thin 
strips of wood laid on lengthwise, and the whole wound by a copper 
wire and thrust into a wooden log bored to leave an air-space between 
the pipe and the log. The whole is laid in a trench in the ground, 
and an earthen drain-pipe placed below it to carry off water from the 
ground. 

With higher pressures the condensation of course will be greater 
per unit of surface, increasing in a ratio presumably about as the 
of pressure of the steam. 
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OIL IN BOILERS FROM EXHAUST STEAM. 

Q. Wk would like your opinion on a question of danger from oil 
in boilers, and to be understood we will explain as follows : A building 
is heated by exhaust steam from engine. The condensed water is 
rettimed to a tank, then pumped into mud-drum of boiler. Water . 
returned will give the boiler about eight-tenths of its supply ; city 
water (which has some lime in it) is added to make the required 
amount used. Mineral-oil is used to lubricate engine, cylinder, 
valves, etc. Suction-pipe from pump to tank is arranged to pump not 
closer than sis inches to the bottom of tank and not to take water 
within two inches of the surface of water — that is, it is arranged not to 
pump any sediment or anything that would float in tank. We want to 
use return-water, as it is thought to be best for boiler, but some persons 
have told the owner that using water in this way will cause the boiler 
to burn above fire, the oil forming a bubble or otherwise preventing the 
water from reaching or absorbing the heat from boiler-plate. For 
years, after cleaning out boiler, the same oil now used to oil cylinder 
has been put in boiler, a gallon at each time, to prevent scale. The 
same city water has been heated in a Stillwell heater (a surface-heater 
with plates to direct water so it falls through exhaust steam), then 
pumped 10 boiler. We admit that animal fat or oil in a boiler will do 
great harm — that is, enough of it will — but even cylinder-oil with ani- 
mal matter in it, where water is returned from heating- apparatus, will 
do no more harm than where a (Stillwell) surface- heater is used. The 
oil has just as good a chance to get in boiler one way as the other. ■ 
We have written the details so you would have a better understanding, 
but the question is ; We say using exhaust steam for heating, pump- 
ing the water of condensation back into the boiler, where cylinder is 
lubricated with mineral-oil, etc., (tanks cleaned every two weeks) will 
not injure boiler, but will be better than fresh water that has lime in it ; 
but we also admit that it is not the proper thing to pump water of con- 
densation back to boiler without extra care in cleaning tanks where 
animal fat or oil is used to lubricate cylinder, etc. The other party 
says that the steam containing the oil being passed through heating- 
apparatus repeatedly changes the nature of the oil and water, and 
causes it to do harm to boilers, but also says putting the same oil 
directly into the boiler through manhole, a gallon at a time, will not 
harm the boiler, but will clean it. (That is the custom here — to put 
in black oil to prevent scaling). The question then narrows to this ; 
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Will it harm a boiler to pump the water of condensation (using exhaust 
steam in heating-apparatus) back to boiler repeatedly, using mineral 
oil to lubricate cylinder, etc, ? 

A, Of the danger of carr)'ing most, if not all, qualities of oils into 
a boiler along with the feed-water from any source there is no question. 
The publishers of the Locomotive, who are probably in as good a 
position as any persons in the country to obtain knowledge on this 
subject, are afraid of the results that may follow the use of oil. They 
do not object to the ^%z aS. pure mineral <y\\ — meaning, presumably, 
crude petroleum — and say : " Crude petroleum is one thing, but that 

I black oil, which may mean almost anything, is very likely to be something 

|j difierent." To be safe, nothing but the crude petroleum, that can be 
purchased for less than ten cents per gallon, should be used as a boiler 
purge. 

About the danger of animal oils, and probably also of the vegetable 
oils there seems to be not the least question, but many do not hesitate 
to use large quantities o( these cheap manufactured mineral oils for 
boiler purging, not knowing, or not considering, that many of these 
cheap oils are a little better than a residuum of some other manufac- 
tured products, and containing many, if not all, of the heavy constituents 
of crude petroleum and other substances that may be added to give a 
"body " or increase the lubricating power of the oil. 

More on this question may be found on page 33, where an illustra- 

I tion of the misuse of oil in boilers is given. 

On the other hand, exhaust steam from cylinders of engines or 
pumps can be and is put into the general heating- apparatus, and the 
water thus formed pumped into the boilers without injury. It must be 
remembered, though, that while this is possible with a properly 
arranged apparatus, it is very easy to arrange one that may work injury. 
The oil must be separated from the steam if it is carried over, and 
this separation should be done before the exhaust steam enters the 

I heating- pi pes, otherwise the pipes and radiators must become the 
recipients of a considerable portion of the oil or grease. The inside of 

' the pipes form a kind of condensing-surface for the heavy oils that are 
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not held in suspension, and only very light oils, as a general thing, ever 
reach the receiving-tank. If oil is found in the tank, your method is 
the only one we know of to prevent its getting into the boiler. 

Frequent and conscientious inspection of the tank and boiler is all 
that can be then done by the engineer, who, if he finds the grease accu- 
mulates in the tank in such quantities that some of it finds its way into 
the boiler, must then consider means of preventing it, either by separa- 
tion or by wasting the steam to atmosphere, or condensing it in a 
separate part of the heating-pipes and allowing this portion of the con- 
densed water to go to waste. 

Where the water contains lime it is important that all the con- 
densed water should be recovered, and for this reason : If you find by 
actual examination that no grease is carried into the boiler, or, at least, 
none can be found there (as the lime may have something to do with 
neutralizing a little oil), that you do right to do so. 

On page 171 will be found a description of an apparatus used to 
separate oil from exhaust steam, and which may be used by any one, 
as it is not patented. 
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Air-binding in return-pipes and the 

remedy, 83, 85. 
Air-binding of box-coils and the remedy, 

59. 
Air, capacity of to contain watery vapor, 

120. 
Air compressed in tanks applied to the 

automatic raising; of water, 116, 

118. 
Air, arrangements to remove from steam- 
apparatus which is used as hot-water 

apparatus, 220. 
Air, quantity of required for heating and 

ventilating rooms of known dimen- 
sions, 81. 
Air, sensible temperature of, as affected 

by the presence of watery vapor, 

122. 
Air-spaces in walls, 121. 
Air, theoretical and actual velocites of in 

flues, 97. 
American Steam Company's system of 

street-mains, 203, 204, 205. 
Animal oils in boilers dangerous, 223. 
Asbestos cardboard for gaskets, 23. 
Ashes in coal, percentage of, 136. 
Ashes in street fillings, their action on 

iron pipes, 217. 
Aspirating-shafts in the Ogdensburg, 

N. Y., opera-house, 196. 
Austria and Germany, methods of heating 

houses in, 198 to 203. 
Automatic apparatus for raising water in 

buildings^ 116 to 119. 
Automatic pump-governor, 137. 

Baker, Smith & Co.'s sectional radia- 
tor, 140, 141. 

Baldwin, W. J., recommends removable 
boiler-lugs, 29. 

Bending pipes and cutting nipples, 106 to 

115. 
Bending pipes in the shop, iii. 

Blowing on and filling a boiler in summer, 

17. 

Boiler, horizontal, for house-heating, re- 
setting of, 153. 

Boiler plant arranged for heating several 
adjacent buildings, 71, cf. 81, cf. 130. 

Boilers, 17 to 44. 

Boilers, applying filters and other means 
to the purification of water supplied 
to» 131. 



Boilers, blowing oS and filling durinj; 

summer when the boiler is not to be 

used, 17. 
Boilers, calculating the quantity of water 

in, 155. 
Boilers, carbonic-acid gas accumulating 

in and causing danger of suffocation, 

25. 

Boilers, domes supposed to have caused 
charring of wood, 40. 

Boilers for hot-water and steam appa* 
ratus, amount of heating or fire sur« 
face in, 51. 

Boilers for hot-water heating in England, 
158, 159. 

Boilers, feeding of, size of pumps, and 
forcing-pipes necessary for, 26. 

Boiler foundations, 154. 

Boilers, isolating-valves for, 29 to 33. 

Boilers, lugs for arranged to be remova« 
ble, 28. 

Boilers, magazine muzzles of. (See maga< 
zines.) 

Boilers of the Manhattan and Merchants' 
Bank Building, 172. 

Boilers of the Mutual Life Insurance 
Building, 178, 179. 

Boilers of the Tribune Building, 182 
to 187. 

Boilers, oil in, dangers of, 33, 222. 

Boilers, pipes from. (See pipes.) 

Boilers, position of try-cocks on, 155. 

Boilers, proper place on to place test 
gauges, 18. 

Boilers, range, life of, 42. 

Boilers, rivets for, iron and steel, 35, 36 

Boilers, rivets. (See also rivets.) 

Boilers, safety-valves for. (See safety 
valves.) 

Boilers, setting of in the Tribune Build 
ing, 182 to 187. 

Boilers, several connected together, accl 
dent from careless trfiacment of an 
expansion-joint and valve-connec- 
tions, 39. 

Boilers, size of estimated for given radia- 
tor-surface, 52. 

Boilers, water in, what will be condition 
of when used repeatedly in a gravity- 
apparatus, 38. 

Boilers, water in, expanding by heat, 21 . 

Boilers, water-line of, how low should it 
be, 82. 
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oilers. wAter-Iice of, ) 

•S5- 
oilera, water-tube, i 
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s of purifying water, 

er-Works, ram for testins fit- 

;, 134- 

Li-biading of and the remedy. 



Brass pipe, rate of expansion of, 213. 
Breakage of steam-mains in New York 

streets, 305, '°^' 
Buildings. seTeral adjacent, heating with a 

single boilei plant, 71, cf. 81, ct. 130, 

Calci'lating quantity of water in a 
boiler. 155. 

Carbonic acid gas in boilers causing 
death of an inspector, 3$. 

Cast-iron safe for steam-radiators, 133. 

Cast-iron surface compared with pipe- 
surface for heating, 63, 

Ceniennial Exhibition, experiments on 
ashes in coal. 13(1. 

Centrifugal fan used in France, 210. 

Charring of wood said to be caused by 
boiler-dome or steam-pipes, 40 to 4a. 

Cburch, pDasiers in utilized for flues 
188. 

Church, ventilation of, g8. 

Churches, warming of by coils in each 
pew, 65, 67. 

Ci.-cuits established improperly between 
steam risers and return-pipes, 214. 

Cis'ems tor hot-water beating, arrange- 
ment of in large buildings, 43. 

Cisterns, of copper, of galvonized-iron, 
rusting o(, etc., 42. 

Cisterns. (See also tanks.) 

Close nipples of large size, how to cut, 
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Close r 



iplings 



nipples, removing from 1 
atter the thread is cut, i to. 

Coal and radiator surface, relation be- 
tween, 154. 

Coal consamption in Haubers patent 
stoves, 303. 

Coal, amonnt of required for healing cer- 
tain buili'igs or rooms, 45, cf. 54. 

Coal fires, advautages of feeding new coal 
above or beiCw them, 301. 

Coal, percentage of ashes in, 136. 

Coal, per square fool oi grate in economi- 
cal consumptio.i, 154. 

Coal-tar coating for pipes, 130. 

Coils, box, air-binding of and the remedy, 
59. 63. 

i-bils connected with engine-exhaust 
should not be o( top small diameter. 



Coils compared with pipe-surface, fa 
Coils (or hot-water heating in France, 

3oS, 209, 
Coils for superheating steam, length of 

Coils, remarks on ihe proper setting and 

connection of, 63. 
Coils, amount required for room 

known dimensions, B8. 
Coils, J^-inch, connected with en{ 

Coils for oil-stills, 317. 
Cold air ducts, sizes computed, Bg. 
Condensation of vapor on walls, 130. 
Condensation of steam per square foot of 

nipe-surfate in the pipes of the New 

York Steam Company, 221. 
Condenser for steam -exhaust pipes 1 

prevent the tall of spray, 144 to 14( 
Condensed water, method of estimating 

the heat due to, 152. 
Connected boilers, accident caused by 

---eless treatment of eipansion-joint , 
one of Ihe 



boile 



valve 



Dnnection 1 
. 39- 



Connectiog s 

their tops, reasons for, 213, S14. 

Cocks, try, on boilers, 155. 

Copenhagen Fine Arts Exhibition Build- 
ing, heating of, 192 to ig4- 

Cost of steam for melting snow on It 

Cost of steam for warming a given rooi 
or space, 54, cf. AS- 

Cover of cloth (or regulating a stean 
radiator, 56- 

Crooked threads, how to cut them 
close nipples, 108. 

Ctishing's, Frank A., automaric pump- 
governor, 137. 

Cutting crooked threads on close nipples, 



Cutting nipples of large size, 106. 11 
Cutting threads of vaiious sizes with a 
solid die, 113, 

Dakota Apartment - House, cast-iroi 

safes in for radiators, 138, 
Dampness on walls, auC its preven 

Detroit, Mich., First Baptist Church, 

heating of, 66, 
Diameters of standard pipe, 74. 
Dies, solid, adapted to cutting threads of 

different sizes, 113. 
Differential ram for testing Gtlings, 
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Direct radiation, cost as compared with 

indirect, 45, 46. 
Direct radiation for church-warming, 

65, 67. 
Dome of a boiler supposed to have 

charred wood, 40. 
Domes, purposes and utility of dis- 
cussed, 20. 
Domes, size of sheets and character of 

steel for making, 19. 
Double glazing, economical results of, 49. 
Ducts for warm air in the auditorium of 

the Ogdensburg, N. Y., Opera- 

House, 195, 198. 
Dye-houses, arrangement of flues and 

pipe surface to remove vapor from, 

92. 

Elevator pump-connections with a 
steam-trap so arranged as to waste 
steam and cause back-pressure, 128. 

Elevators, hydraulic, computing the 
power necessary to raise water lor, 
215. 

Elmira, N. Y., State Reformatory, ven- 
tilation and heating of, 148. 

Emery's, C. E., isolating-valve, 32, 33. 

England, low-pressure hot-water system 
of heating in, 156. 

Exhaust-condensers for preventing the 
fall of spray, 144 to 146. 

Exhaust steam and live steam used in the 
same heating job, 99. 

Exhaust steam carrying oil into boilers, 
effects of, 222. 

Exhaust steam for heating the Fine 
Arts Exhibition Building in Copen- 
hagen, 192 to 194. 

Exhaust steam for heating the Manhattan 
and Merchants' Bank Building, 165 
to 168. 

Exhaust steam for heating, its economy, 
99. 

Exhaust steam from a given engine, 
amount of surface required to con- 
dense it, 103. 

Exhaust steam not to be turned into too 
small a coil, 102. 

Exhaust steam, tank for separating grease 
from, 170. 

Expansion and apparent increase of bulk 
of water in boilers due to heat, 21. 

Expansion-joints designed to prevent 
telescoping, 153. 

Expansion-joints on mains in New York 
streets, 203, 204, 205, 206. 

Expansion-joint in the connection be- 
tween two boilers causes an accident. 

Expansion of pipes of various metals, 75. 



Expansion of brass pipe and of iron 

pipe, 213. 
Expansion of steam-pipes, apparently less 

than theory requires, 75. 
Experiments on the percentage of ashes 

in coal, 136. 
Explosion of steam-table, 103 ; means to 

prevent, 104. 
Extended surface, definition of 61. 
Extended surface heaters or radiators 

used in France, 307. 

Fan for church ventilation, size of, 98. 
Fan, centrifugal, used in France, 210. 
Fan, helicoidal, used in France, 210, 

211. 
Fan, hydro- ventilator, used in France, 

211. 
Feed-pipes, different arrangements of 

suggested where the amount of water 

fed was insufficient, 26, 27. 
Feed- water carrying oil into boilers, effects 

of, 223. 
Feeders for boilers, applying filters to, 

131. 
Feeding boilers, difficulties arising from 

insufficient pumping power, great 

length, and insufficient size of pipes, 

26. 
Filters for boiler-feeders, 131. 
Fires, are they likely to be caused by 

steam -pipes, 40, 42. 
Fitting and piping, 70 to 85. 
Fitting, just go<S enough to work, 70, 

71. 
Fittings, differential ram for testing, 

134. 

Flues devised in a church by use of the 
pilasters, 188. 

Flues heated by Bunsen gas-burners, 
190. 

Flues, size of computed, 87, 88, 8g, 97. 

Flues. (See also ducts and aspirating- 
shafts.) 

Foundations for boilers, 154. 

Fractional valves for graduating radiator- 
surface, 142. 

Fractional valves in the Manhattan and 
Merchants' Bank Building, 164, 169, 
176. 

France, heating and ventilation of build- 
ings in, 2oi5 to 21T. 

Fuel, amount of required to warm build- 
ings of certain capacities, by hot- 
water heating, 47. 

Fuel, amount of required to warm build- 
ings of certain capacities, on direct 
and indirect radiation, 45, 47, cf. 54. 

Gas-burners, Bunsen, used for heating 
ventilating-flues, 190. 



Gas-pipes, testing for leaks in, 13Z. 
Gas-pipea, making joints on tight, 133, 
Gaskets of nslKstos cardboard preferable 
to those of India rubber far safety- 
Gauges for testing boilers, where to be 

placed, iB. 
Geneste, Herscher et Cic's pamphlet on 
the heating and venlilalioo of build- 
ing in France, ao6. 
Glass, relation of radiating surface to, 4Q. 
Globe- valves, proper and improper posi- 
tions of on radiators, 57, 
Gold's. E. E., method of graduating radi- 
ator surface, 143. 
Gold's pin surface, comparative value of, 



Governor, automatic, for pumps, 137. 
Graduating radiator surface, 139 to 144. 
Graduating-valves in the Manhattan and 

Merchants' Bank Building, 164, l6g, 

170. 
Graduating valves. (See also fractional 

Grate surface to give economical combus- 
tion of fuel. 154. 
Gravity apparatus, how to apply a steom- 

Gravity-retum heating-apparatiu boilers, 

condition of water in. 38. 
Gravity-return heating-appatalus, used 

for several adjacent buildings, 71, St. 
Grease-sepBiatuig tank in the Manhattan 

and Merchants' Bank Building, 170; 

in the Mutual Life Ii " ' 

Building, iSo. 
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method o'. estimating in order to teal 

work of steam-apparatus, 152. 
Heat in low-pressure and high pressure 

steam available for heating purposes, 

comparison between, 100. 
Heal given out by steam -apparatus, its 

relation to heat due to condensation, 

and method of eslimalinn, 152- 
Heating and veotilalion of buildings in 

Vranr^ and f>r-her cmmlrres. ao6 to 



Heating and ventilation of the Stale Re- 
formatory at Elmira, N. Y., 148. 

Heating and ventilation of the West Pres- 
byterian Church in New York City, 
18710192. 

Heating and ventilation of lhe"Umbria." 



Healing - apparatus in the Manhattan 
and Merchants' Banic Building. i6t 

Heating-apparatus in the Fine Arts Ex- 
hibition Building in Copenhagen, 
iqa to 194. 

Healing-apparatus, steam, in the Kala- 
rn^oo Insane Asyiura, .46- 

Healing-apparalus on the gravity-remm 
principle, condition of the water in 
boilers of, 38. 

Heating by eiLhaust-steam, economy of. 



Heating by hot water, radiators for, 58. 
Heating certain buildings and the amount 

of fuel required, 4;, cf. 54, 
Heating churches by direct radiation, 65, 



ng houses in Germany and Austria. 
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Heating on the one-pipe system, 79. 
Healing several buildings from si 

boiler plant, 71. cf. 81. 130. 
Heating-surface, how much will asl« 

pipe of given size supply, 52. 
Heating-surfaces or lire-surfaces, amount 

of required in hot- water-apparatus 

and steam-apparatus boilers, 51. 
Heating-surfaces, pipe and cast-iron, n 

livevalueof, 62- 
Heating-surfaces proportioned to ! 

space. 45. 
Heating-surfaces proportioned to a given 

room, 51, 33, 
Healing-surfaces required to condense 

steam from a given engtne-exbauit. 

Heating-surfaces, value of. 4^ to jj. 
Heating water for Hotel Warren, 126. 
Heating water for large institutions, IZJ 
Heating water in lai^ tanks, how to d' 



Holly Company's steair 

Hood's theory of hol- 
157. 



-pipes, method o( 
rater drculalion, 



Hopkioson, J., & Co.'s isolating-valve, 

29. 3D. 
Horiionial boiler, resetting of, 153. 
Hot-air flues, siie of computed for rot 

of given dimensions, B7. 88, 89. 
Hot-water apparatus and steam -apparTitus 

arranged to be interconvertible, 219. 
Hol-waler circulation. Hood's theory of 

1«7. 
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Hot*water heating, amount of surface re- 
quired, 47. 

Hot-water heating-apparatus in France, 
208, 209. 

Hot-water heating, low pressure, in Eng- 
land, 156 ; in the United States, 160. 

Hot-water heating, radiators for, 58. 

Hot-water heating, stove arranged for, 
60. 

Hotel job of steam-fitting, with mains 
too small, no reliefs, and other de- 
fects, 70. 

Hotel Warren, in Boston, method of heat- 
ing water for, 126. 

House-heating systems in Germany and 
Austria, 1 98 to 203. 

Hydraulic elevators, computing the power 
required to raise the necessary quan- 
tity of water, 215. 

Hydro-ventilator fan used in France, 211. 

Inspectors of boilers endangered by the 
presence of carbonic-acid*gas, 25. 

Iron pipe injured by ashes in street fil- 
lings, 217. 

Iron pipe, rate of expansion of, 213. 

Isolating-valves where several boilers are 
used : the English valve, 29 30; the 
American valve, 31, 33. 

Joints, expansion, designed to prevent 
"telescoping," 153. 

Joint, expansion, in the connection 
between two boilers, causes an acci- 
dent, 39. 

Joints on gas-pipes, making them tight, 

133. 

Kal, term used by New York Steam 
Company, meaning of, 55. 

Kalamazoo Insane Asylum, steam-heat- 
ing apparatus in, 146. 

Leaks in gas-pipes, testing for, 132. 

Lochiel Hotel, steam-table at explodes, 
103. 

Locomotive^ The^ on the use of oil in 
boilers, 33. 

Low-pressure hot-water system in Eng- 
land, 156. 

Lugs for boilers arranged to be remova- 
ble, 28. 

Magazine Muzzles on house-heating 
boilers, how to prevent their burning 
off, 21. 

Manhattan and Merchants' Bank Build- 
ing, steam-heating apparatus in, 161; 
boilers in, 172. 

Melting snow in the streets by steam, 
estimate of the fuel required, 216. 



Meigs, General M. C, on the economical 
results of double glazing of vnndows, 
49. 

Mills system patents, what are they? 83. 

Miscellaneous, 12410 21 1, 

Miscellaneous questions, 212 to 224. 

Moisture, effect of on sensible tempera- 
ture, 122. 

Moisture on walls, effect on sensible 
temperature, 120 to 123. 

Moistiu'e on walls, causes and preven- 
. tion,- 120. 

Mutual Life Building, steam-heating 
apparatus in, 171 ; boilers in, 178, 
179. 

Muzzles of magazines, how to prevent 
their burning off, 21. 

New York Steam Company furnishes 
power and heat to the Mutual Life 
Insurance Building, 178, 179, 180. 

New York Steam Company's system of 
street-mains, 204. 

New York Steam Company's mains, con- 
densation in, 221. 

New York streets, system of steam-pipes 
in, 203 to 206. 

Nipples, close, of large size, how to cut, 
106, 113. 

Nipples, close, cutting crooked threads 
on, 108. 

Nipple, close, removing from a coupling 
after the thread is cut, 1 10. 

Nipple-cutting and pipe-bending, 106 to 

115. 
Noise in steam-pipes, cause of, 78. 

Ogdensburg, N. Y. , opera-house, warm- 
ing and ventilation of, 195 to 198. 

Oil entering boilers from exhaust steam, 
is it harmful ? 222. 

Oil carried into boiler with feed-water, 
effects of, 223. 

Oil in boilers, dangers of use of, 33. 

Oil-stills, arrangement of steam-coil for, 
217. 

Oil, separating from exhaust-steam, 223, 
cf. 171. 

Oils, animal and cheap mineral, danger- 
ous in boilers, 223. 

One-pipe system of steam-heating, 79. 

Overhead piping and the advantages 
claimed for it, 76. 

Pascal Iron-Works, rules for determin- 
ing sizes of flues, 89. 

Patents of the Mills system, what are 
they? 83. 

Percentage of ashes in coal, 136. 

Pilasters of a church utilized for flues, 
188. 



Pipe-bendiii|r and nipple-catting. 106 to 
ti5- 

Pipc-bcnding in the shop. m. 

Pipe, iron, injured by ashes in street 
fillings, 317. 

Pipe-guards on the " Umbtia." 95. 96. 

Pipe of standard sices, [rue diameters 
and weights of, 74. 

Pipe, steam. (See steam -pipe.) 

Pipe surface compared with cast-iron sur- 
face for beating, 62. 

Pipe surface compared with coils. 63. 

Pipe-tbreads. (See tbrpads.l 

Pipes, coating with coal-tar. 130. 

Pipes, expansion of apparently le£s than 
theory requiricF. 75. 

Pipes, brass and iron, eirpaosion of, 213. 

Pipes from boilers, proper method of 
passing through walls. 34. 

Pipes of various metals, rates of expan- 
sion of, 75. 

Pipes. (Sec also steam-pipes.) 

Piping and htling. 70 to S5. 

Piping in a church heated by direct radi- 
ation. 68. 

Piping in the Manhattan and Merchants' 
Uank Building, l6z. 165, 166 ; in the 
Mutual Life Co.'s Building, i8z. 

Piping, overhead, the advant^es claimed, 



B2, 

Plane surface, or plain surface, differ- 
ence of meaning of, 61. 

Plates of boilers when of steel should be 
riveted with steel rivets. 35, 36. 

Plates ol diSerent thicknesses, and corre- 
spondmg proportions of nvets, 37. 

Plenum system of ventilatioo in the Kala- 
mazoo Insane Asylum, L46, 

Power required to raise water Iw hydrau- 



ic elev 



s, ai5. 



Pressure-regulating valve used in France. 

Pressure regulatioc in the Mutual Life 

Company's Building. iSo, 
Preventing fall of spray from steam ex- 

haust-pipes, 144 to 146, 
Prison at Elmtra, yenlilation and heating 

of, 148- 
Public " ' 



Puinp-gov 
Pumping hot water and steam. 72, 74. 
Pumps lor feeding a battery of boilefi 
siie of required, 26, 28. 



Pump-engine of elevator connecting v 
e baclc-pressnre, tiS, 



Pumps or traps in a job where serei 
buildings are to be heated from ol. 
boiler plant, 73 ; relative economy 
of. 73- 

Purifying water by boiling, 134. 

Purifying water for boilers. 131. 

Radiation, direct and indirect, c 

pared with reference to fuel required, 
45. 46. 

Radiating-surface. (See radiator-surface.) 

Radiator, safe for. of cast-iron, 13S. 

Radiator, sectional, 139, 140, 141. 

Radiator-surface, amount of required for 
hot-waler heating of certain build- 
ings, 47. 

Radiator-surface, amount of required for 
steam or hot-water healing of certain 
buildings, 49. 

Radiator-surtace. amount of proptwtioiial 
to glass, 49. 

Radiator-surface, methods of graduating, 
139 ti^i44- 

Radiator-surface, relation of to coal- 
consumption, 154. 

Radiator-surface required lor a jrivea 
room. 5!, 52. cf. 88. 

Radiator-surface proportional to siie of 
boiler, 52. 

Radiators and heaters, 56 to 69. 

Radiators and long coils, relative effi- 
ciency of, 53. 

Radiators, direct-indirect, in a prison, 149. 

Radiators for hot-water heating, what 
forms will answer, jB. 

Radiators, what kinds can be used for 
hot-water healing, 219. 

Radiators, regulating, woman's met 
of, 56. 

Radiators, regulating. (See graduating 
radiator-surface. ) 

Radiators used in France, Z07. I 

Radiators, valves on. improperly placed, 
57- 

Raising water automatically, 116 to iig. J 

Ram oa the differential prini^ple for 
testing fittings, 134. 

Reek's, A. B., system for heating the 
Fine Aris Eihibiiion Building in 
Copenhagen, 192 to 194. 

Registers, sizes of for rooms of given di- 

Regulating steam pressures in the Mutual 

Life Inst^rance Co.'s Building, l6a 
Regulating- valves used in France, 306, 

207; in Mutnal Life Building. 180, 
Resetting house-boiler, 153. 
Return-pipes, how to run when obstacles 

are met, and how to obviate air.l^ul- 

ing, 35, 
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Return-pipes, air-biadins^ in and the 
remedy, 83, 85. 

Return-pipes and main steam-pipes con- 
nected at the top, 213, 214. 

Riser connections, proper place of valves 
on. 77. 

Risers, steam and return, connected at 
the top, 213, 214. 

Riveis of iron in steel boiler-plates, ob- 
jections to, 35. 

Rivets of steel in steel boiler-plates, good 
results from use of, 36. 

Rivets, proportions of, with reference to 
thickness of plates, 37. 

Rooms, amount of radiator-surface re- 
quired for, 51. 

Safe of cast-iron for steam-radiators, 138. 

Safety-valves rendered inoperative by 
careless placinj^ of gaskets, 22. 

Safety-valves, importance of proper con- 
nection with boilers, 22. 

Sanitary Engineer, The, office heated by 
hot-water apparatus, 161. 

Sectional radiators, 139, 140, 141. 

Setting boilers in the I'ribune Building, 
182 to 187. 

Setting house-boiler, 153. 

Sky-light in the Manhattan and Mer- 
chants' Bank Building, arrangement 
of steam-pipes about, 167. 

Slotting magazine muzzles to prevent 
their burning ofif, 21. 

Snow in the streets, melting by steam, 
cost of fuel for, 216. 

Solid dies adapted to the cutting of 
threads of different sizes, 113, 114. 

Specification for boilers in the Manhattan 
and Merchants' Bank Building, 172 
to 176. 

Spray from steam -exhaust pipes, con- 
densers to prevent fall of, 144 to 146. 

Standard pipe, true diameters and weights 
of, 74. 

Steam, 99 to 105. 

Steam-apparatus so arranged as to be 
convertible into a hot-water appa- 
ratus and back again, 219. 

Steam-coils for heating oil-stiUs, 217. 

Steam, condensation of in pipes of New 
York Steam Company estimated, 221. 

Steam, exhaust. (See also exhaust steam.) 

Steam exhaust carrying oil into boilers, 
effects of, 222. 

Steam, exhaust, economy of using for 
heating, 99. 

Steam for melting snow, computing cost 
of, 216. 

Steam-fitting in a hotel, with mains too 
small, no reliefs, and other defects, 70. 



' Steam for power and heating in the 
Mutual Life Insurance Company's 
Building derived from street-mains 
of the New York Steam Company, 
178, 179, 180. 

Steam-heating apparatus in the Fine Arts 
Exhibition Building in Copenhagen, 
192 to 194. 

Steam-heating apparatus in the Kalama- 
zoo Insane Asylum, 146. 

Steam-heating apparatus in the Manhat- 
tan and Merchants' Bank Building, 
161. 

Steam-heating apparatus in the Mutual 
Life Building, 177. 

Steam-heating apparatus, method of as- 
certaining heat given off by, through 
determinmg heat due to condensation 
of water, 152. 

Steam-heating on the one-pipe system, 

79. 
Steam, low-pressure and high-pressure, 

available heat in for heating, 100. 
Steam-pipe, how much heating surface 

will a }(" pipe supply, 52. 
Steam-pipes and return-pipes connected 

at the tops, 213, 214. 
Steam-pipes in New York streets, method 

of laying, expansion-joints, etc., 203 

to 206; breakage, 205, 206. 
Steam-pipes, expansion of apparently less 

than theory requires, 75. 
Steam-pipes, condensation in, estimated, 

221. 
Steam-pipes, condensers to prevent the 

fall of spray from, 144 to 146. 
Steam-pip>es, noise in and its cause, 78. 
Steam-pipes of Holly Company, method 

of laying, 221. 
Steam-pipes supposed to cause charring 

of wood and fires, subject discussed, 

40, to 42. 
Steam-radiator. (See radiator.) 
Steam riser connections, proper position 

of val\ es on, 77. 
Steam, superheating by coils, loi. 
Steam-table, explosion of, 103. 
Steam-tables arranged to diminish liability 

of explosion, 103, 104. 
Steam-trap connected with pum ping- 
engine so as to waste steam, 128. 
Steam-trap, how to be applied to gravity 

apparatus, 212. 
Steam-trap, proper connection of with 

engine cylinder, 129. 
Steam-trap, how the pipe conveying live 

steam to it must be conner^tcc^, V7ith 

the boiler, 213. 
Steel for domes and boilers, 19. 
Stills, oil, steam-coils iox, 217. 



lot heU'Wxta facalii^. 60. Tstinz fitline« bf difiereatial ram, 134. I 
" Taong Eas-pipes lor leaks, 133. 

" Tbomus ' oa conDectmg steam an 

" Tbermas " oa catting cro(d:ed threads 

oa clwe nipples. loS. 
"Thermus" on cutting laige dose nip- 

" Thennns " 00 renKnioe large close 

nipples from couplings after tbc 

tlvcad is CHI, no. 
Ttueads. crooked, cutting them on cImc 

nipples. loS. 
Threacii, CDltiDg On large close nipples. 

106. 
Threads of various sices, cutting wilh llic 

some solid die, 113. 
Trap, steam, connected with elevalor 

pumping-engine so as to vaste 

Staan. IzB. 
Trap, steam, bow to be applied to the 

gravity apparatus. 311. 
Trap, steam, proper way to connect with 

engine- cylinder. 129. 
Traps or pump» in a job where several 

buildings are to be heatei from one 

boiler plant. 73 ; relative economy 

of. 73- 
Tribune Building, steam-exhaost pipe 

condensers for preventing the fall of 

spray, 145 : setting of the boilers in. 



Sum for 

■ad Aqhtu. 198, 199. 

Stoves, HBDber'sp>LeBt,inGemDr->">- 

Street fillings of ashes injurioos to iroa 
pipes. ai7. 

Street-mains as a (oorce of poircr and 
beat in the Mutual Life Insurance 
Co.'s Building, tjS. 179. tSo. 

Streets of New Vork. steam-pipe systems 
in the, 103 to 306. 

Streets, snow in, cost of melting by 
steam, 316. 

Stnmpf's. G., apparatus for raising water 
aulomaiicBlly by comjxessed air, 1 16. 

Snffocalion of workmen in boilas, 35. 

Stnierheating steam by coils, 101 . 

Supervising inspectors for steam-vessels, 
tbeir rules for placing test-guages. 
18. 

Surfaces, cilended, dcfinicion of, 61. 

Surfaces for heating, how much will a 
steam-pipe of given size supply, 53. 

Surfaces for beating (F,re surfacesl in hot- 
water and steam -apparatus boilers, 
S'. 

Surfaces for healing proportioned to air- 
space, 4S. 

Surfaces for heating proportioned to a 
given room, 51, 53. 

Surfaces for heating, value of. 4; 10 55. 

Surfaces, pipe and cast-iron, relative 
value of. 61. 

Surfaces, plane or plain, meaning of 

Surfaces, radiator. (See radiator sur- 

Swilch-valves in the West Presbyterian 
Church, in New York City, igx. 

Table, steam, ciplosioo of, 103. 
Tailoring and steam -fitting, "just good 

enough " work in both, 71. 
Tanks for boilers and for hot-water heat- 
Tanks, capacity of one of given dimen- 
sions, 137. 
Tank for separating grease from exhaust 
steam in the Manhattan and Mer- 
chants' Bank Building, 170 ; in the 
Mutual Life Insurance Co.'s Buitd- 

Tanlcs, healing water in, 734, is6, isS. 
Tanks, size of supply Co fill in a e"*" 

lime. 127. 
Tar. coal, as a coating for pipes, 130. 
'Tempcmture, sensible, affected by mois- 

-— 'n the air, 122. 



l33 to 187. 



Try-cocks, proper positio 



Vacudm-pans, arrangement of sleam- 
coils for use with, 2i6. 

Valves for isolating aoyof several boilers, 
importance of and patterns of used iu 
England and Amenca. 39 to 33. 

Valves for regulating steam-pressure as 
used in France, 306. 307. 

Valves, fractional, for graduating radia- 
tor-surface, 142, 143. 

Valves, fractional, in the Manhattan and 
Merchants' Bank Building, 1&4, 169, 
170. 

Valves, globe. (See globe- valves.) 

Valves improperly placed on radiators, 
causing the bases 10 fill with water. 

Valves, switch. (See s\\-ilch -valves.) 
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Valves, proper and improper places for 
on steam-riser connections, 77. 

Vapor condensing on walls and its pre- 
vention, 120. 

Vapor in the air affects sensible tempera- 
ture, 122. 

Vapor, removing from dye-houses by 
means of heated flues, 92. 

Varnishes for making joints on gas-pipes 
tight, 133. 

Ventilating.flues, constructing by utiliz- 
ing pilasters of a church, 188. 

Ventilating-flues heated by Bunsen gas- 
burners, igo. 

Ventilation, 86 to 98. 

Ventilation and heating of buildings in 
France and other coimtries, 206 to 
211. 

Ventilation and heating of the Ogdens- 
burg, N. Y., Opera House, 195 to 
198. 

Ventilation and heating of the West Pres- 
byterian Church, in New York City, 
187 to 192. 

Ventilation and heating of New York 
State Reformatory, at Elmira, 148. 

Ventilation by heated flues or by fans, 

93. 
Ventilation-flues, computing sizes of, 89. 

Ventilation of a church, 98. 

Ventilation of Cunard steamer "Umbria," 

93. 
Ventilation, plenum, in the Kalamazoo 

Insane Asylum, 146. 

Ventilators, window, for schools, etc., 90, 

91. 

Walls, moisture collecting on and its 

prevention, 120. 
Walls, proper method of passing pipes 

through, 24. 
Walworth Manufacturing Co.'s method 

of graduating radiator- surfaces, 143. 
Warming and ventilation of buildings in 

France and other countries, 206 to 

211. 
Warming and ventilation of the Og dens- 
burg, N. Y., Opera House, 195 to 

198. 



Warming and ventilation of the West 
Presbyterian Church, in New York 
City, 187 to 192. 

Warming. (See also heating.) 

Water, boiling of as a means of purify- 
ing, 134. 

Water condensed in steam-apparatus in- 
dicative of heat given off, method of 
conducting tests, 152. 

Water, condition of in boilers of gravity 
apparatus, 38. 

Water,expansion of and apparent increase 
of bulk when a boiler is fired up, 21. 

Water for boilers, methods of purifying, 

131. 

Water for hydraulic elevators, power re- 
quired to raise, 215. 

Water-hammer, cause of, 78. 

Water, heating, in large buildings, 43. 

Water, heating, in large institutions, 125. 

Water, heating, in large tanks, 124. 

Water, heating, in large tanks, quantity 
of steam or hot water required to do 
it, 127. 

Water in a boiler, calculating the quan- 
tity of, 155. 

Water-line, how low should it be to in- 
sure satisfactory working, 82. 

Water-line, how to determine for differ- 
ent boilers, 155. 

Water, method of heating for the Hotel 
Warren, 126. 

Water, method of heating on the 
'• Umbria." 96. 

Water-motor for driving fan in France, 
211. 

Water, raising automatically in buildings, 
116 to 119. 

Water-pipe, coating with coa!-tar, 130. 

Water-tube boilers in France, 206. 

Weights of standard pipe, 74. 

West Presbyterian Church in New York 
City, heating and ventilation of, 187 
to 192. 

Window-ventilators, 90, 91. 

Windows, double glazing of, economical 
results of, 49. 

Woman's method of regulating a steam- 
radiator, 56. 
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PREFACE, 

The Sanitary Engineer, while devoted to Engineering. Architecture, Con- 
Gtructtoo, and SanilaCion , has alvajs made a speciul feature of its departments of Steam 
and Hot- Water Heating, in which a great variety of questions have been answered and 
deacriptiona of the work in various buildings have been given. 'I'he favor 
with wliich a recent publication from this office, entitled " Plumb iog and House- 
Drainage Problems, "has been received suggested the publication of " Steam-Heating 
Pkoblems," which, though dealing with another branch of industry, is similar in 
character. It consists of a selection from the pages of the The Sanitarv Engineer 
of questions and answers, besides comments on various problems met with in the design- 
ing and construction of steam-beating apparatus, and descriptions of steam-heating 
work in notable buildings. 

It is hoped that this book will prove useful to those who design, ci 
have the charge of steam-heating apparatus. 
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THE ENGINEERING AND BUILDING RECORD, 

No. 277 Pecrl Slrtet. New Vort 
Obuinal>lG at London Office, 93 and 93 Fleet Street, for 151. 




ALSO FIRE-HVDANTi;. 



HOTCHKISS' MECHANICAL BOILEK-CLEASER. 

Strictly a Mechanical Device, No CosfpouNDs. 



MUD, LIME, 

OIL. AND 

MAGNESIA. 

ra EVENTS 

SCALING, 

FOAMING, 
AND BURNING. 

rUEL. REPAIRS, 
AND CLEANING. 

With the Ur of 

UINE, POND, WELL, 

Oruroihernuir. 

Pkice, $7S. 




JAS. S. HOTCHKISS. <^i John St.. N. Y. \ 



STEAM-HEATING FOR BUILDINGS; 

Or, hints to STEAM-FITTERS. 



Prfne '^ u 



By WM. J. BALDWIN. 
Siilh Edition. Price, Ss-So. 



For sale by BOOK DEPARTMENT, 
THE ENGINEERING AND BUILDING RECORD. 



Hot-Water Heating and Fitting; 



Warming Buildings by Hot-Water. 

tfodtm Hol-K'atcr Heating Apparatus—The Methods of i 
Construction and the Principles involved. 
With Ovek Two Hundred Illustrations, Diagkaus and TabiJ( 
By WILLIAM J. BALDWIN. M. Ain. Soc. C. E., 



■' Steam-Heatisg 



raphteal raetliod) i 



Among the questions treated are the following : 

Laws of Hot- Water Circulation. 

Flow of Water in the Pipes of aJi Apparatus. 

Graphical Illustration of the Expansion of Water. 

Graphical Illustration of the Theoretical Velocity of Watei 

Pipes. 
Efflux of Water Through Apertures. 
Passage of Water Through Short Parallel Pipes. 
Passage of Water Through Long Pipes. 
Friction of Water in Long Pipes. 
Quantity of Water that will Pass tlirough Hpea under Different I 

Diminution of the Flow of Water by Friction in Long Pipes. 

Loss of Pressure by Frictioa of Elbows and Fittings. 

How the Friction of Elbows and Fittings may be Reduced to a Minimum. 

Flow of Water tlirough the Mains of an Apparatus, Considered under 

its Varioos Practical Conditions. 
How to Find the Total Head Required when the Quantity of Water to 

be Passed and the Size and Length of the Pipes are Known. 
How to Find the Quantity of Water in U. S. Gallons, that will Paaa 

through a Pipe when the Total Head and Length and the Diameter 

of the Pipe is Known. 
To Find the Diameter of the Pipes tor a Given Passage of Water. 
How to Fiud the Direct Radiating Surface required for Buildings. 



Green-House 

Heating and Ventilating 

Apparatus, 

ALSO HOT-WA TER BOILERS FOR 

DWELLING-HEA TING, 

AND BOILERS FOR HE A TING 

WATER FOR BATHS. 

HiTCHINGS & Co., 

[233 Mercer Street, New York. 

Circulars on AppliiaHim. 



h 






KIBLET'S PATENT POSITIVE-ACTING^ PUMP-QOVERMOR. 

Without anytegard 



For Aulomatically 

Xiluining 

Cendensatiim 

la Bailers where 

Return Slean 

Traps are not 

Suitaile 




to the 
Pmsure on tht 

Hea ling Apparatus! 



TIMOTHY KIELEY, r I West 13th Street, New York.. 



How Heat ia Lost from the Rooms of a. Building. 

Simple Formula for Finding the Radiating Surfaces for Buildings. 

Experiments ty Different Authorities on Radiating Surfaces. 

To Find the Amoiuit of Water that should Pass through a Radiator -for 
a Certain Duty. 

How to Determine the Size of Inlet and Outlet Pipes for Hot-Water 
Radiators. 

Diagrams Giving Graphical Methods for Picdiog the Diameters and 
Lengths of Flow and Return Pipes for Hot-Water Apparatus. 

Proportioning Coils and Radiators of an Apparatus for Direct Radiation. 

Descripdoa of Different Systems of Piping in Use. 

Proportioning an Apparatus for Indirect Heating. 

Illustrations of Boilers. 

Hot-Water Heating in the State, War, and Navy Department Building. 

Hot- Water Heating in Private Residences. 

Boilers Used for Hot- Water Heating. 

Direct Radiators Used for Hot-Water Heating. 

Indirect Radiators Used for Hot-Water Heating. 

The EfFect of Air-Traps in Hot-Water Pipes, 

Expansion Tanks — and How they should be Prepared. 

Danger of Closed Expansion Tanks. 

The Various Valves Used for Hot- Water Heating. 

Air-Vents Used for Hot-Water Radiators, 

Automatic Regulators Used in Hot- Water Heating. 

Special Fittings for Hot-Water Heating. 

How to Conduct Tests of Hot- Water Radiators. 

Method of Connecting Thermometers with Hot- Water Pipes and 
Radiators. 

Tables of Contents of the Pipes of an Apparatus. 

Table of Co-effidents of the Expansion of Water from Various Sources. 
With an Ample Table of Contents from which the above Items 
were Selected ; also an Alphabetically Arranged Index, the Whole 
Containing a Large Amount of Useful Information of Great Value 
to the Engineer, Architect, Mechanic and Householder. No Archi- 
tect, Engineer, Steam-Fitter or Plumber throughout the United 
States should be without a copy of this book. It is written in the 
Bimple style of Mr, Baldwin's former book, " Steam Heating for 
Buildings," and is within the ready comprehension of all. 



Address, Book Department, 

THE ENGINEERING & BUILDING RECORD, 

277 Pearl Street, New York. 
Obtainable at the London Office, 93 and 93 Fleet Street, for aoj. 
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JOHN A. McCONNELL & CO., 
Steam-Pipe and 
Boiler Coverings. 




Nine Varieties of Reed's 
Patent Sectional. 

Nouly 1.™ Mile, in Uk. 



MldcoF ASBESTOS and WOOL FELT ch. 

Scciion.) CovtnnK -n u« » yfui marly evrryhcK.tnd Iht hidu sulni.Diiid (v, 

■^ 119 Water Street. PITTSBTIRG. PA. 




W. J. BUTLER, 
STEAM-HEATING APPARATUS. 

Heating and Vcntilatbig Buildings 

Of All CJuKi. oith Suam or Ilol Water. 
Pluii ind EftimMei Furaiihrd on Applicadon. Ettimate* 
nude on Plumbing. Gu-Filling, ind Creen-UiuH: Work. 

No. 8 REED HOUSE, NORTH PARK ROW, 



JARECKl'S SCREW PLATE and PIPE CUTTER. 




CUT-OFF 
KNIFE. 



JARECKI MFC. CO. (Um\tQd\ ^«VL, VK. 




THE PRINCIPLES 



VENTILATION AND HEATING 



THEIR PRACTICAL APPLICATION. 



JOHN S. BILLINGS. M. D.. LL.D. (Edinb.), 

Surgeon U. S. Army. 
PROFUSELY ILLUSTRATED. 



This inleresting and valuable series of 
papers, originally published in The Sani- 
tary Engineer, have been re-arranged 
■nd re-writlen, with the addition cf new 

The volume is published io response to 
the general demand that these important 
papers should be issued in a more con- 
venient and pennanent form, and also 
because almost all the reliable literature 
on (his subject has been furnished by 
English Authors, and written with refer- 
ence to ibe climate of England, which is 
more uniform and has a higher proportion 
o£ moisture. The need of a book based 
upon the conditions of the American cli- 
mate is therefore apparent. 

The following will indicate the charac- 
ter of the subject-matter : 

Enpenseof Ventilation — Difference Be- 
tween " Perfect " and Ordinary Ventila- 
tion — Relations of Carbonic Acid to the 
Subject— Methods of Testing Ventilation. 

Ueal, and some of the Laws which 
govern its Production and Communication 
— Movementsof HeatedAir — Movements 
of Air in Flues — Shapes and Sizes of 
Flues and Chimneys. 

Amount of Air-Supply Required — 
Cubic Space. 

Methods of Healing: Stoves, Furnaces, 
Fire-Places. Steam, and Hot-water. 

Scheduling for Ventilation Plans- 
Position of Flues and Registers — Means 



of Removing Dust — Moisture, and Plans 
for Supplying It. 

Patent Systems of Ventilation and 
Heating— The Ruttan System — Fire- 
Places— Stoves. 

Chiraney-Caps — Ventilators — Cowls — 
Syphons — Forms of Inlets. 

Ventilation of Halls of Audience — 
Fifth Avenue Presbyterian Church— The 
Houses of Parliament- The Hall of the 
House of Representatives. 

Theatres— The Grand Opera-House st 
Vienna— The Opera-House at Frankfort- 
on-the-Main — The Metropolitan Opera- 
House, New York— The Madison Square 
Theatre. New York — The Criterion 
Theatre, London — The Academy of 
Music, Baltimore. 

Schools. 

Ventilation of Hospitals— St. Feten- 
burgh Hospital — Ho^itals for Conta- 
gious Diseases — The Barnes Hospital — 
The New York Hospital— The Johns 
Hopkins Hospital. 

Forced Ventilation — Aspirating-Shafts 
— Gas-jets — Steam Heat (or Aspiratioti — 
Prof. Trowbridge's Formuli — Application 
in the Library Building of Colombia Col- 
lege — Ventila ting-Fans — Mixing-Valves. 

The book is free from unnecessary 
technicalities and is not burdened with 
scientific formulae. 

It is invaluable to Architects, Physi- 
cians. Builders, Plumbers, and those who 
contemplate building or remodeling their 



SOLD EY ALL BOOKSELLERS. 
Largt Svo. Handsomely Bound in Clolh. Price ■Sj.OC 



Obtainable at London Office, 92 




COKNER RADIATOR. 



T. H. BROOKS & CO., 
Stea ni-H eating Apparatus, 

CLEVELAND, O. 
NEW PATTERNS. 

THfe LARGEST LIST OF SIZES. 

The Handsomest Radiators iif 
THE Market. 

SPECIALLY DESIGNED IN ORNAMENTA* 

TION for ELEGANT PRIVATE 

RESIDENCES. 

Send for Catnlogut. 



Nason Manufachmng Co., 

MANUFACTURERS. ESTABLISHED IN 1B41. 

No. 71 BEEKMAN STREET, NEW YORK. 



Vertica], Wrought-Iron, Welded 
Tube Radiators, Ventilating-Kans, 
Sleam-Traps. Glue- Heaters. Etc., 
"GrifEo" Fool-Rail Bradiet), Cor- 
ner and End Fittings. 

Wroughtand Cast Iron Pipe, Valves 
Fittings, etc., and General Supplies 
for Water, Gas, and Steatn. 

Valves, Gauges, and Fittings for 
Anbydroua and. Aqtia Ammonia. 




A COLLECTION OF DIAGRAMS 

Twenty-Six Different Water-Works, 

NEW ENGLAND WATER-WORKS ASSOCIATION, 

And Cumpiltd by ■ CommiilM. 



INTRODUCTION. 



Office of Secreiarv. 

New Bedforb, Mass., November i, 18B7. 

THIS collection of diagrams is the resuU of the persisteot efforts of 
Messrs. WUliam B. Sherman, of Providence, K, I , and Walter H. 
Richards, of New London, Conn., who. as a Committee oa Exchange 
of Sketches, have secured these drawings from members of the Association, 
Tbe following extract from a report presented by these gentlemen hE the 
Manchester, N. H., meeting in June, 1887, will explain in pari the origin 
of the collection : 

'■ In answer to circular letters aeni out 10 members, there were received 
rough sketches of general plans of twcnly-lhree water-Works represented in 
the Association. Having this data on hand, though crude in many particu- 
lars, it was decided to put the same into available shape for the beoetil of 
the members. This has been accomplished by the Committee without cost 
10 the Association. From these rough sketches — revised, reduced 10 utiiform 
siie of 10 by 15 inches — a set of tracings has been tnade, and a sample folio 
of blue prints prepared. This folio and set of tracings are herewith presented 
as forming the main part of this report." 

Since the Manchester meeting three more subjects have been received 
and subscriptions for sets of reproductions from the tracings have been 
called for. The ready response to the call is evideni:e of the value oi the 
Committee's work, and arrangements were made with TAt Unginetring &• 
Building JiecQrd for publication in this present form, 

R. C. P. COGGESHALL, 
Suieuiy, Neo England Wnier-Worlci Auociuioa- 
Publlilicd by Thi EKaiHiiHiHO & Builqihg Ricoru. 
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THE WILSON BOILER— which has gained its splendid 
reputation wholly on its merits as a rapid generator of 
steam ; its self-feeding, base-burning, and automatic regu- 
lating qualifications ; its large 
and available heating surfaces 
in direct contact with water 
spaces ; its ease in setting and 
management ; its durability, price, 
economy, and all the essentials 
of a first-class apparatus for 
thoroughly If eating Private Dwell- 
ings, Churches, School Buildings, 
Hotels, Banks, and other offices, 
etc. — now stands at the head 
of the column. Adopted by 
the leading steam firms of the 
country and fully approved by the public wherever in use. 
Circulars and prices sent on application. 




WILSON BOILER CO., 



FoUKDRV, WESTFIELD, N. Y. 

New York Office, 65 CORTLANDT STREET. 
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' ^A merican S a n it a ry E ngt neeri ng. 

By EDWARD S. PHILBRICK, C. E. 

Fully flluilrattdwilk Ikhly.lTBoFigUrrs and Plans of Seweri and Stwr-Apflianea, 
VtHtilatiag and Ifouse-Draining Apfaralui, etc. 

American Sanitary Ehcineeking, by Edward, S. Philbrick, C. E.. is written 
\>f a gentleman of great enperience in planniag saititary works, and is especially 
adaptd lo the diffictuiies met with in constnieting such works in climates of E''eatly 
varying temperatures. It contains a very careful summary, in brief compass, of the 
principles of cily, suburban, and household sanitatioB. The subject of which it 
treats is generally recognittd to be of steadily growing interest and importance, not 
only to the architect, engineer, and builder, but aT^o to the general reader and house- 
holder, who has a viial concern lo understanding the principles which secure health in 
his home. In this hook has been presented for tbe Grst time in this country a resume 
of the entire subject in a clear and convenient forra for professional and non-profes- 
sional men. Its value was promptly recognized and testified to by the public press, 
some of the notices of which we quote : 

OPINIONS OF THE PRESS. 
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Bound: in clot A, $3.00. Postage paid. 

THE ENGINEERING AND BUILDING RECORD, 

No. ^77 Pearl Street, New York, 
Obtainable at London Office, q2 and 93 Fleet Street, for loi. 



"THE GORTON' 



House-Heating Boiler. 

A:UTOMATIC, SELF-FEEDING, WROUGHT-IRON, 
TUBULAR, AND SECTIONAL. 




The best and most economical 
boiler now on the market. 

It is first-class in construction, 
being made of the best refined iron 
and steel. 

Can be used either as a self -feed- 
ing or a surface-burning boiler. 

Economical in the use of fuel, 
and requiring no brick or mason 
work in setting. 

Will burn either hard or soft 
coal. 

Has been thoroughly tested 
during the past two winters and 
has given the best of satisfaction. 



Send for UliislraUd Calahgue gt-^ing /"« DiscntUoii and Ptkes. 

GORTON BOILER MFG. CO. (Limited), 



no Centre Street, 



NEW YORK CITY 



I- AGENTS WANTED. . 



SECOND EDITION. 



'lumbing and House-Drainage 
Problems ; 



Answers, and Descriplioas 



The Sakitarv Engineer. 



[From the Pkeface.] 
' ' A feature of The Sakitahv Engineer is its replies to qoestions on topics t'oat 
come wilbin ils scope, included ia which are Water-Supply, Sewage Disposal, VentiU- 
tion, Heating, Lighting, House-Drainage, and Plumbing. Repeated inquiries con- 
cerning matters often explained in its columns suggested the desirability of putting in 
a convenient form for reference a selection from its pages of questions and commeals 
on various problems met with in house-drainage and plumbii^, improper work bdng 
iliUEIiated and explained as well as correct methods, f' is therefore hoped [bat this 
book will be useful to those interested in this branch of sanitary engineering." 

Table of Contests ; 
dangerous blunders in plumbing. miscellaneous. 

RuDDlDg Vent-Fipe m loiprapn PUc«-C™. J'^}""i'°f *""" "'"""S'' ■ 
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Ttie TightneM ol TUc-Di«M. 

End! are, wiiboul Hwdi □[ Cow'i. 
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... n'™Y™° Trade SchooJi. 

Irrtgalat Waier Supply. tllu-lraUd. 

Hot Water frooi the 6i!d Faucet, and hdw IB 

DispoHl of Hath and Daiin WasH Water. 
To l^>eDt CorroiJoa of Tank Liniag. 
Nunbei of Water CloKti Required in a Fac- 

^ of Bann Wauea and Onlleti. 

Tar Coated Water I'ipe ASect Tane of Water, 

How to Doal with Pdlulion of Cellar Floors. 

Objection) to Galvaniied Sheet Iron Sell Fine. 
To Prevent Rujt in aSnttion Pipe. 

when Tank ia Fall, tllntlraltd^^'^ "*" 

Paint to Protect Tank Liniues. 

Vacuum Val>ei not always Rebable. 

Sac of Water Pipo in a House. 

Kow to Make Kusl Joints. 

CoverioB for Water Vipei. 

Siie of Soil Pipe for an ordlaary City flouK. 

How to Construn a Sunken Reservoir to Hold 
Two Thousand Galloni. 

Wheic to Place Buroen to Veolilale Flues by 
Gasjeli. lUustralii. 

How IQ Prevent Water Hammer. 

Why a Hydraulic Ram does oot Work. 

Proper Sire of Water Closet Ouliel 

r Close! Obj 



Connectiog 



The Tbenry of the A«i 
HowtoDiiint.-claCe* 
" D Cesspools 



ions lo Air? 
ler (.iosel Obiectionable. 
Wastes to Water Cl«et 

LcacbiDE Cess|wa1 and need of 



Paniry Sinks— Wood ». Marbie 



PLUMBING AND HOUSE-DRAI.'JAGE PROBLEMS. 

Df Leu! Lmiag. 

»b 1 uk Lo ac^ iriLh Sewage I 



StnillH«| 

The Conuruclion of a Ciilen under m. Hduk. 
To Protect Lud Lining ol b Tuk, aod CiuK 

° aiBini cn'Marble. 

LiEhtuniSnikriSoi] Pipes. 

Will th( CoDIenti o( > Cemtpool Freue ) 

B.d Tufng Wnter rrotn ■ (.'oil. ril»il-alid. 

How ID Fit Shut Lud In ■ Large Tuk. 

Why Water u ■■ Milky - Whtn Finl Drawn. 

Matciul t« Water 'aanx Pipes, 

Crvipg TablM. IlimtraltdT 

li Galvuiced ^ipcr DanguDui (ot SoEt Spiing 

How to AinogE lluih PipolnCiuermto Pre- 
vent SyphomoKWawr Through B»IICocli. 

Depth of Fonndalians le frenm Dsmpnen ol 
Site. 

Wh-re to Place ■ Tank to get Good DUchargo 

Seir Acilng Water ClOKti. Illiatratid. 

Wind DMnibint Seal oF Trap. 

How to Draw Water from a Deep Well. 

CanK of SaieU o[ WeU Water. 

Abiorplioii ol Light by Gai Glnbei. 

DelectlTe Diainue. llluitralid. 

Fitting Basint to lilarble Slabi, lliuilnatd. 



S™ofwa"« 



yPlan 



«Retrig 



Bipool. /'/mi 



Dg Houie. 

Ud. 

b Dnini. 



Pumping Air Fi 
Kettle ai Rnnli 
CUsetL fllMitrai, 

Danger in Coont 



alor Waaln. Illtutraltd. 
Water Clwt Into I'ea 
Direct Supply to Waur 

g Tank OverSowi with 

''"Xin^nicnt of Safe Waitei. IllialnHtd. 
The kind of Men Who da ooi Like the Sami- 

Wbai u Reamnahle Flumbeti' Profit. 

HOT WATER CIRCULATION IN BUILO- 






with Two Rnngei 
ler. lllnilraltd. 



miug ol J 
a Apanmenl Hnu 



///«/«/«/.'" **' ""° 

Hoi Waler C-rculalion when Pipe. Iron. Boiler 
pan under the Floor. SUt^trattd. 

The Operation of Vaconm and Safely ValvM. 
fll^lratrd. 
Preventing CnllaiiH of Boiler.. 
CoUaiw of • Bailer, riluiirtlrd. 
Eaplalon of Water Baeki. 
A PtopoKd Precaution againu Water Back 

The Bur«iii|[ ol Kitchen Boilen and CauDect- 

I'ltufalid. 

1 Kitchen Boiler wilh One or More 
■vater Hack*. lUtuinttd. 
New Method of Heatinii Two Boilen by Oa< 

Plan of Horiionul Mol'Watcr Boiler, //.'n/- 



t of Mr. W. K. VandeibUl, New York. 
iratid. 

ichen and Hoi Wal'r Supply In the B«i- 

t of Mr, Conieliui Vandfibilt, New Vorli. 

IraUd. 

Ichen and Hot 

E of Mr. Henry 

tnlid. 

t of Mr. A. J. WhluV Tll^iraUk. 

It Water Supply in an Office Building, ///hi- 

tciieo and Hot Waier Supply in the Reii- 
! of Mt. Sidney Wetater. 1Umtr»tfd. 

r. H. H. Cook." '"lllMlntid. 
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WATER-WASTE PREVENTION. 



r.y HENRY C. MEVER, Ediu 
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PRESS COMMENTS. 



«ub}cc1of very grni imporUnce 



■path)' bf I he 

ludy, uuj Ibt fucti detailed ure Ihe n- 
lOvcitiEiciaa. • • • Hit HlSEUtloni 
enlly prmclicable vid fcEuiUc. uLd tboul 



smiei o( Ihii lul 

iould be bome iii 
re thMD prodiK^^ 



■■ The I 
adapted I 
Bui few have , 



adapted to deal vith il 



tit a oac ODiy iniimaieiy acquainted with the 
■ater-*Bpply of Amiricao citiei, but ha* per- 
aonally ioveHfgalrd the plani adopted [or cur- 

Brltaiii, the resulu of these invesitigiLtioiM ap- 



dlie* Hiring u| 



, the< 






and that which 



would m^aniic be availahle is rEndeced nnfit 

refoH^oI nuiru™la^^ll°^ mnc^d^tbat th* 
lobaWiaai. of a city iboud be wpplied wiih aU 



■ppllaoci 



ordeals. 



e Iree 



but fuch liiDDle meaoiBL 

recofDtoeod tte eaielul nading 

booh to evrry ruiderM of a cliy wao is m 

their hand J."— .^ mn-icai Machiaiit. 

•■ A valuable work, which really aHeci 
urban resideot. • * • Then ii not a 
the Rorld in whicb the late-pa^n are n. 

tbii ptoblem,' without aiibjecting the coil 
treaiiae."— OWatua Dailyl'riH. 



Meyer's obie 



liie il i« a woik which repR- 
:h It coataioa it Dasht to 

K a valuable little teil-bnk 



Enjilan. 



>roper precaut 






hicb a 



ciieiv italed, aod h 

aAd which ought 

lanEerciiinof the couDuy ID lae tuiure. — ^vr«- 

H€aftli, Triinmr. 

•• Ihis volume iiamotlieaiDiiableconlrihiiiiaii 
To hydraulic and ccodoedic lileiatuic Its author 
haa pcr»nalEy and carefully mve^ticated the 
prohlem from a practical atandpoiot in both Eaf^ 
laadaiid AD»rica,and spealu with aulhonty aod 
hacks hia llatenieDti hy ulGcia] Gguiea, 

" The woik tnali Eeoerallv of the coaditien of 
the waten«iipply of New York, and the meihod* 
tested or adc^ted far the prevcniioo of waste In 
GlaagoWt Mauchester, and Liverpool, and in oar 



" One of the best and i 
nowbeforethejwblic • 



ti^at^.' 



.^^tanil 



ereaudinvea- 



public aTuifge.' • -Inland Arch iUct and BaiUir. 
Biw., bound in cklh. ftl.oo, Sent fost-faid en rieeipt ef price. 
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Kielej's Patent Water-Line System oi Steam-Heating, 




Kieley's Patent Dry-Retnrn System of Steam-Heating. 




th°Bihigu (turn from englaH ind puinpj for hilling the buQdinK, and 4lh, To'Im abU to [aro: ■ 

" Alflhli'iippliHi to Ihc .yitem ihpi™ In lh< Keood di»K«ni with Iheciccption of boldlDg ■ watm. 
lianiDlherctiiniuidnlicf pipooC the hntinj: >ppiniiu. In thu ivheri Lhe iriums uc kept 
prrfntlv dry. Th* ch«nb«i murti^d F and Cfn cha .yilem an oil-lrap.. The? will prermt any oil or 
ilodgo bt™ (tetting inio llie boilcf . They c»iibr applied lo and will aniwcr the Bine purpoM In the 
mut-Iioe lyatmi D ii the reduced-pmiuie-regulatiog valve. The imatl cut reprcieati thli 

By the use of either of these system a good working job Bad a saving: of ffom 25 to 
50 per cent, is guaranleed. 

TIMOTHY KIELEY, 

West 13TH Street, New York. 



WROUGHT-1 RON WELDED BOILERS, 




PORTABLE 




BRICK SET. 



HOT-WATER 
HEATING. 



DIRECT AND INblRLCl" 

HO T- WA TER RADIA TORS. 
Davis' Automatic Air-Valves. 

DUNNING BOILER. 

ARTISTIC RADIATORS. 

Eclipse" Radiator for Steam and Hot Water. 




MANUFACTURERS OF STEAM-HEATING SPECIALTIES. 
ENGINEERS AND MACHINIST!:. 

HAY & PRENTICE COMPANY, 

CHICAGO, ILL. 




ALBANY STEAM-TRAP COMPANY'S 

GRAVITATING AND SPECIAL BUCKE'i 
RETURN STEAM-TRAPS. 



Ling Culls, and I 



i™ily 







The Blessing PaUitt RituianbU.Stal Open-Way Valves 
Tht Renemibk Seiu ai 

- -' ihulutlDvqui 

in <inI-cUH VI 



ouble Dul 



THE ALBANY STEAM-TKAP CO. 
EitabliiJicd. iEto. 



) Church Street, 




THE DUNNING BOILER, 



OVER 3,500 IN USE. 



LOW-PRESSURE 

SI EAM-HEA TING, 

Warm House Day and Night. 




**EP STEAM UP CONSTANTLY. 

Also Sieam-Engines and 



New York Central Iron Works, 




"WHATEVER IS WORTH DOING IS WORTH 
DOING WELL." 

"PLAJ^S. Specifications, and Estimates sub- 
mitted for High and Low Pressure 
Steam-Heating Apparatus and Venti- 
lation. 

Thirty years' experience on best class 
of Public and Private Buildings. 

Combine a practical knowledge of 
cost, quality, and construction, and a 
correct arrangement of same with re- 
gard to Simplicity, Durability, Safety, 
Economy, and Cost of Maintenance. 

Defects remedied in imperfectly con- 
structed apparatus. 



SMITH & CONNORS. 
STEAM-HEATING ENGINEERS, 



CLEVELAND, OHIO. 
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